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Since the earliest days of steel- 
making the quality of Sheffield products 
and the achievements of her craftsmen have established 
a reputation which is unequalled anywhere in the World. 
In the past ES C has made an invaluable contribution to 
the maintenance of this enviable tradition, while at the present 
time the skilled engineers of the Corporation, the men 
whose ideas of today are realities of tomorrow, can 
be depended upon to enhance still further 
the tradition of which Sheffield 
is so justly proud. 


Makers of the finest STEELS and ENGINEERING STEEL products. 


ENGLISH STEEL CORPORATION P 
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— THE WICKMAN OPTICAL PROFILE GRINDING MACHINE — 
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makes the operator 
his own inspector 


Combining the functions of a universal toolroom grinding 
machine, a fifty-to-one pantograph, and a microscope, 
this machine will not only produce the most intricate 
profiles and die-forms in a single operation, but enables the operator to check the accuracy 
of the form produced as the work proceeds. 

Accuracy is not affected by wheel wear and specially shaped wheels are not required. 
Attachments are available for circular form grinding and indexing. 


Write for this catalogue and get full details. 


WICKMAN of COVENTRY 


WICKMAN LIMITED, MACHINE TOOL DIVISION, BANNER LANE 


COVENTRY, ENGLAND, Telephone: Tile Hill 66271 
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Let us take a look 


good and early’ 


W...: the job is on the board, before you’re really committed to design details, let 
the Gloucester Foundry man take a look at it. He sees the job through the foundry 
specialist’s eyes. His knowledge of technique both in grey iron and in blackheart 
malleable can lead to substantial savings in cost and time. 

Gloucester Foundry is completely mechanised and has the only elevator-type 
electric furnace in Britain for speedy production of blackheart malleable castings. 
First quantities can be ready for delivery within 72 hours. How’s that for service ? 


Gwe the job to 
GLOUCESTER = 


GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co, Led.) F GOOD CASTINGS 


Telephone ; Gloucester 23041 Telegrams : ‘ Pulleys’ Gloucester 
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DIESEL 


Where there is power there is 4 
stress! . .. carried by Drop 
Forgings in Alloy Steels of the 5 
finest quality. 
3) Drop Forgings are also supplied for 
Marine, Aircraft, Vehicle and General Engin- 
/ eering work in Carbon Steel and Alloy Steels 
for difficult conditions of stress, heat and 
corrosion. 
# THE FIRTH-DERIHON STAMPINGS LTD TINSLEY SHEFFIELD 
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We know of course that progressive production 

engineers are fully alive to the improvements which 

H.F. heating can achieve in the process of manu- 

facturing motor cars and other engineering 

products—a better job done quicker and cheaper. 

It is in the unexpected stages of the production line, however, 

that the wide experience of Redifon’s specialist engineers so often 
brings to light a new application and solves a tricky problem. Why 


not get one of them to call and see you. Just write or "phone. 


INDUCTION HEATERS 


FROM I tro lOO kw 


Industrial Electronics Division 


REDIFON LIMITED, BROOMHILL ROAD, LONDON, S.W.18 Telephone: VANdyke7281 
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PURDLATOR 
ICRONIC 
"FILTER 


PROOUCTS COMPamY LTD 


‘MICRONIC’ filter 


( ¢ PA ENGLAND 
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Fully Patented 


LEAMINGTON SPA, ENGLAND 
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SHOCK ABSORBER TRACK 


WHEEL TRACK 


TLETIES OF STEERING 


The Transient Stage: 4. Shock Absorbers 


Independent front suspension is now fairly general, and even 
with a fairly forward centre of gravity there is, anti-roll rod 
apart, probably not a great deal of difference between the anti- 
roll stiffness of front and rear suspensions, so long as we retain 
the rear axle with leaf springs. Since the roll centre at the front 
of the car is seldom far above the ground, whereas that at the 
back is probably well above the ground, there is therefore likely 
to be a greater weight transference at the rear while cornering in 
steady conditions, This is the reason for the desirability of the 
anti-roll rod at the front, since there it introduces extra weight 
transference at that end of the vehicle and hence promotes the 
desired under-steering effect. 

With independent front suspension the shock absorbers 
have the same effect at the wheel in roll and ride deflections 

With an axle this is not the case; the effect on roll may be 
as little as half that on ride, and it is difficult to make it more 


than {; this is because the effect is diminished in the square of 


the ratio of the shock absorber track to the wheel track, and 
the shock absorber track is unlikely to be more than 0-8 of the 
wheel track. 

So long as the roll angle is changing, the shock absorbers 
are influencing the weight transfer at the two ends of the vehicle 
and are therefore affecting the handling. 

So long also as we have a rear axle it requires a considerably 
greater damper load setting at the wheel than is needed at the 
front with independent front suspension—maybe three or 
four times as much, Do not be misled by the occasional! car 
with independent front suspension which has the same damper 
setting front and rear; the leverage ratio in front brings down 


the damper settings at the wheel in the appropriate degree. If 


anything, therefore, the load transference due to change of roll 
angle is likely to be greater at the rear than at the front of the 
car. This means that while entering a bend the ‘roll stiffness’ 
weight transference (including shock absorber effect) is almost 
certainly greater at the rear than at the front, unless we have a 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, 


front anti-roll rod, when it is likely to be more in front than at 
the rear. Two factors, however, tend to avoid any over-steer 
effect from extra roll stiffness at the rear, if it exists, as roll 
commences. The first we have already seen and it is the necessity 
of extra sideways load at the front to give the car the necessary 
rotational acceleration to enter the bend. The second is that the 
sideways load at the rear at the commencement of a turn is very 
small, also as we have already seen, and increases only grad- 
ually, and the factor which normally gives up to about half the 
rear end weight transference in steady cornering, contributes 
far less than this. We see, in fact, that there exist even more 
reasons for under-steer effect in entering a bend than we 
mentioned in the essay on this particular subject. 

Let us now see how the shock absorbers affect the behaviour 
when leaving a bend. The first effect of straightening out, once 
this has begun to happen, is to reduce the total sideways load, 
and hence the roll angle. The shock absorbers resist this reduc- 
tion of roll angle. Since their effect in doing so (with a rear axle) 
is probably more at the rear than at the front, the total weight 
transference at the rear will be reduced more in proportion than 
at the front. The under-steer tendency from this is in most cases 
less than the over-steer effect of the extra sideways load at the 
rear referred to in the essay on entering and leaving bends, and 
while helpful is inadequately so for the circumstances. Leaving 
a bend is still a more hazardous and uncertain operation than 
entering it, though the relative hazardousness will depend on 
the degree of under- or over-steer. 


Thompson 
Self-adjusting 


STEERING ROD ASSEMBLY 
LEAMINGTON SPA, ENGLAND 
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* Don't sound so glum — 
you've taught me one thing— 


and !’'m your humble servant.” 


“Ah! back to M. & C. Service — 


my coup de grace 


BRITAIN’S FOREMOST DISTRIBUTORS 


“ Never a moment’s worry! On your Guard! ” 


“On the wrong foot again, old boy. 


When will you learn... ! 


“When I’ve been at it as long as you — 


I might make a better showing.” 


MONKS & CRANE LTD 


HEAD OFFICE: 


STANHOPE STREET - BIRMINGHAM !2 - 


MANCHESTER OFFICE: 

8, WILMSLOW ROAD 
MANCHESTER, 14 
Tel; Rushotme 6224 (3 lines) 
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THE TWIST DRILL SPECIALISTS 


Tel: CALthorpe 138! (5 lines) 


LONDON OFFICE: GLASGOW OFFICE: 


295,EUSTON ROAD 79, CROWN STREET 
LONDON, N.W.I GLASGOW, C.5 


Tel: EUSton 5311 (3 lines) | Tel: South 3313 (3 tines) 
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PARK GATE 


QUALITY STEELS FoR 
ELECTRICAL ENGINEERING 


hard shaft steel 


for 


electric motors 


THE PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 


TELEPHONE : ROTHERHAM 2141 (10 lines) TELEGRAMS ; YORKSHIRE, PARKGATE, YORKS 
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increased 
times 


HEATING 


When soldering a hub and tube assembly with an 
acetylene torch, water cooling was necessary to 
prevent annealing of brass tube. This operation 
was completely avoided by using G.E.C. HF. 
induction heating and output increased from 20 
to 140 per hour. Write to-day for particulars 

of G.E.C. high frequency heating. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 
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Which came first? It’s quite a query, since each connotes the 
existence of the other. And so it is with packaging: the pro- 
cesses from first to last are interdependent. Inner carton or 
outer case, Wax-wrapping or labelling. Market presenta- 
tion or tropicalization. REMPLOY P.1.P. SERVICE includes them 
all. It is ready to lay a preliminary design before you or to 
hatch out a complete packaging plan worth clucking over! 

REMPLOY P.1.P. (Preservation, Identification, Packaging) is 
the largest organisation of its kind in the United Kingdom. 


PRESERVATION 
IDENTIFICATION 
PACKAGING 


REMPLOY LIMITED (DEPT. AE6), 25 28 


Supplementing these activities, it has its own cardboard 


box and case-making factories which can supply special 
containers to any requirements. 
The actual packaging factories are situated in 13 different 
industrial areas, so that /ocal service can be given throughout 
the country. 
REMPLOY P.I.P. has the experience and the skill, the men 
and the equipment, to solve any packaging problem from the 
design stage upwards. Your questions will be welcomed. 


all-in packaging 


BUCKINGHAM GATE, LONDON, S.W.1 
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VIRTUALLY EVERY BRITISH CAR 
has one or more AC Components designed into 
it on the drawing-board, We'll gladly help you 


plan a new design or modify an existing one. 


AC SPARK PLUGS 


AC OIL FILTER 


Write to AC-DELCO Division of General Motors Limited 
Dunstable, Beds., Telephone: Dunstable 1166 or Broadgate House, Coventry, Telephone: Coventry 4049! 
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Cut machining time 
if its tough 


SAW 


SPEEDICUT WORKS, CARLISLE STREET EAST, 


AY 
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MOULDED BRAKE LININGS 


VV The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.|. Tel: GROsvenor 6022 


Capt 
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| it takes a 


| to come as clean as this— 


—one good reason why every CAPASCO Lining is moulded 


Every trace of grease can be removed by normal degreasing methods. CAPASCO 
Moulded Linings are impervious to oil and grease mainly due to their uniform texture 
which is illustrated by the micro-photographs. Woven Linings are absorbent and should 
be discarded but CAPASCO can be cleaned 
: and put back into service with the assurance 

; of full efficiency. In addition, the other 
Ae special features of CAPASCO are :— Dimen- | 


sional Stability—High Mechanical and Impact 


Strength—Rapid ‘Wet’ Recovery—Extreme 


he Resistance to Frictional Fade—Uniform Wear These micro-photographs of a Woven Lining ae 
and of a CAPASCO Moulded Lining show the 
: to ‘Wafer’ Thickness—Non-Abrasive to Brake very striking difference in texture. It is this : 

: homogeneous structure of a Moulded Lining 

ee Drums—Suitable for Medium and Heavy Duty | which is basically responsible for the excel- 


lent overall characteristics. 


Application involving High Temperatures. 


MOULDED BRAKE LININGS 


vv The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.!. Tel: GROsvenor 6022 


TA 5289 
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Better 
external 


measuring 
with Solex 
self-locating 
cee gauges 


a Five dimensional fixture, incorporating three checks for 


diameter and, simultaneously, two checks on concentricity. 


Two dimensional fixture incorporating adjustable roller » 


** Vees’’ as a work rest. 


More accurate... 


The Solex Self-Locating Cee Gauge, having no fixed 
working surface, allows accurate and rapid multi- 
dimensional measurement entirely free from errors 


caused by worn work tables or presentation of the part. 


More versatile... Simpler to use... 


6 


The Solex Self-Locating Cee Gauge exists in 3 sizes The Solex Self-Locating Cee Gauge gives clear, instantaneous 


covering 0” -4” and its rugged 10M unit gives magnifica- readings of the utmost accuracy independent of the 


tion of X 12,000 or X4,000 as required. The Gauge operator's feel’ or skill in presenting the part to the 


measures outside diameters, lengths or thicknesses. gauge. 


SOLEX (GAUGES) LIMITED 


72 HIGH ROAD, CHISWICK, LONDON, W.4, TELEPHONE: CHISWICK 4815 


**SOLEX HAVE THE MEASURE OF THINGS”? 


( 
« 
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new bearings 


Equivalent and interchangeable with bearings 
of American type and manufacture. 

Our catalogue MAX/54 giving full details of 
dimensions, cage, lip, circlip, and full of 
roller types, arrangements, special features, 
etc., is available on application. 

Also the Equivalents and Useful Data 
Booklet C.1340/53, 


ROLLER BEARINGS 


The Max-Load illustrated above has a single lipped inner race, an outer race with one circlip and one lip, and a pressed steel cage, 
In addition Pollard Bearings manufacture Ball, HEAD OFFICE: P.O, BOX 9, KNOTTINGLEY, YORKS 
Roller and Thrust Bearings (Cat. BRT/1053). TELE: KNOTTINGLEY 320. 
Solid and Flexible Roller Bearings (Cat. RFX). LONDON OFFICE: 6 ST. JAMES’ PLACE, $.W.1. 
Transmission Equipment and Plummer TELE: HYDE PARK 9248/9, 
Blocks (Cat. TR. 27/2). Self-Lube Plummer 
Blocks (Cat. SL/54). Automobile and Tractor MIDLAND OFFICE; 19 EATON ROAD, COVENTRY 
: 60457 AND 6 ; 
Replacements (Cat. BRM/54). Clutch 
Withdrawal & Water Pump Spindle Bearings CANADIAN POLLARD BEARINGS LTD. 
(Cat. CWFP/54). 1103/5 BEAVER HALL HILL, MONTREAL. TELE: UN, 6-5774, 


PO 
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“There are more things in heaven and 
earth, Horatio, than are dream’t of in your 


philosophy ...” Hamlet’s words are still 


significant, even though since Shakespeare’s 
time, science has lifted curtain after curtain and 
completely changed the scene. Today the stage 
is set for the unfolding of still more mysteries. 
Everywhere new methods are ‘ peeping behind 
the scenes’, and none more searching than 
radiography, in which ILFORD Industrial 
X-ray films play a leading part. By the way, the 
ILFORD booklet “ X-ray Films, Screens and 
Chemicals for Industrial Radiography ” 
is a treatise in miniature on this import- 
ant branch of non-destructive testing. 
Write for a free copy today. 


ILFORD LIMITED - ILFORD - LONDON 
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Down a tittle / Still nearer / Right on the job / 


AN OPERATOR working under the best working 
conditions does a better job. Give your operatives 
ANGLEPOISE Lamps on their machines, it will 
pay dividends in accuracy and output. This lamp 
has everything — instant adjustability, throws a clear 
concentrated beam right on the work, ‘follows’ the 
job at a touch, takes and holds any required angle, 
moves out of the way as required. 

Every drawing office, workshop and machine 
room should have its battery of ANGLEPOISE Oe. 
Lamps—why not yours? Send today for our fully 4 THIS 1S HOW ANGLEPOISE LIGHTS 


descriptive Booklet A. 
UP THE JOB IN STRONG RELIEF — 


Sole Makers: HERBERT TERRY & SONS LTD 
REDDITCH + WORCESTER + ENGLAND SAVING EVESTRAIN AND FATIGUE 


LAMPS 


Pat. all countries 


SOME 
ALTERNATIVE 
BASES FOR 
ALL MODELS 
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ASTRAL EQUIPMENT LTD ¢ C.S.A. INDUSTRIES LTD « ELECTROLUX LTD ¢ FRIGIDAIRE DIVISION OF GENERAL MOTORS LTD 


INTERNATIONAL REFRIGERATOR CO. LTD eo R. H » INGHAM & CO. LTD e HUSSMANN BRITISH REFRIGERATION LTD 
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These leading Manufacturers of British Refrigeration 
Equipment employ one or more Processes from the 
Pyrene Metal Finishing Range for the treatment and 


protection of components of their famous products. 


BONDERIZING e PARKERIZING 


Bonds Paint to Iron, Steel, Zinc, Aluminium For Protection against Rust 
and Cadmium Surfaces 


PARCO-LUBRITE e PYLUMIN 


Reduces Wear on Moving Bonds Paint to Aluminium 
(Ferrous) Parts and Aluminium Alloys 


THE PYRENE COMPANY LIMITED - METAL FINISHING DIVISION 


GREAT WEST ROAD: BRENTFORD: MIDDLESEX 
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are maki 


Valve-covers for the 
famous Alvis engine are 
high-grade Harper cast- 
ings, supplied enamelled 
and finish machined in 
the tradition of Harper 
quality. 


sure with 


HARPER quality 


ng 


ad 


JOHN HARPER & CO. LTD. 


JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 


= 


iy 


HARPER 
CASTINGS 


Harper quality covers iron castings, and 
also metal pressings, machining, enamel- 
ling and other finishes and sub-assembly 
work, 


UZ 
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LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1 
MANCHESTER OFFICE: c/o B. J. BROWN & PARTNERS LTD., 248/9 ROYAL EXCHANGE, MANCHESTER, 2 


Tel.: TATE GALLERY 0286 
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STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. ALLARD ALVIS 
ARMSTRONG-SIDDELEY 
ASTON-MARTIN © AUSTIN 
AUSTIN-HEALEY BRISTO! 
CITROEN + DAIMLER 
FORD FRAZER-NASH 
HILLMAN - HUMBER 
JAGUAR + JENSEN 
JOWETT LAGONDA 
LANCHESTER 
LEA-FRANCIS + M.G. 
MORGAN MORRIS 


RENOLD 


TIMING CHAINS 


Write for Catalogue Ref. 115/07/34E 


RILEY ROVER SINGER 
STANDARD 
SUNBEAM-TALBOT 
TRIUMPH » VAUXHALL 


WOLSELEY 


aece G THE RENOLD & COVENTRY CHAIN CO. LTD - MANCHESTER 
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DISTRIBUTORS OF MATERIAL 
BULK FGR GT. BRITAIN 


j. A. NORDBERG LTD 


171, QUEEN VICTORIA STREET 
LONDON 
E.c.4 


Oil and Petrol 
GASKET MATERIALS 


POREIGN & COLONIAL 
ENQUIRIES TO 


H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
nr. PRESTON 

LANCS 
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‘PARSONS’ 
MANGANESE BRONZE 


‘CROTORITE’ 
ALUMINIUM BRONZE 


‘IMMADIUM’ 
HIGH TENSILE BRONZE 


Problems of wear, corrosion or heat 
resistance can be solved by the use of either 
“PARSONS” Manganese Bronze, 
“IMMADIUM” High Tensile Bronze or 
“CROTORITE” Aluminium Bronze. 
Technical data and advice are 


available on request. 


brasses and bronzes to government and other specifications 


THE MANGANESE BRONZE AND BRASS COMPANY LIMITED HANDFORD WORKS HADLEIGH ROAD IPSWICH 
PHONE: IPSWICH 2127 GRAMS: BRONZE IPSWICH 
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COVENTRY MOTOR FITTINGS © 


SO years experience of cooling design 


problems and quantity radiator pro- 


duction. Our Design Dept. is able 


at any time to put forward a suitable 


type of radiator or allied equipment 


for your special requirements. 


COVENTRY MOTOR 
FITTINGS CO. LTD. 
COVENTRY Tel. 5144/5.6. 


Incorporating the C.M.F. 
FLAT TUBE BLOCK 


Cogent 


q 
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“SILVER FOX’ “Ae metal of the age 


Motor vehicle fittings and accessories made 


wr. , of Stainless Steel cause no anxiety to the owner- 
acenedbnoabacied the surface can never wear or peel off; the metal is 


STAINLESS stainless right through. There is no need to polish: 
STEEL just a wipe with soapy water and they come up 


bright and unspotted for the whole life of the car. 


THE UNITED 


SAMUEI FOX & COMPANY LIMITED 
{sociated with The United Steel Companies Limited 
STOCKSBRIDGE WORKS Nr. SHEFFIELD ENGLAND 
F 320 
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This Horrible Horse, saia tne Mv. with a pained 
expression on his face, is one of the worst examples of the 
mock-modern school of art. Note the hole where the haybag 
should be. Note the Desoutter Power Tool hanging inside it. 


Words fail me. The sculptor (foolish fellow) has got things 


the wrong way round and inside out. In the best modern art, 
which flourishes at Desoutter Hendon, the horse goes inside 
the Power Tool. And a much more useful, decorative and (if I 


may say so) lovable horse than that! 


Desoutter tools put power into your hands 


Desoutter Bros., Limited, The Hyde, Hendon, London, N.W.9 + Telephone: Colindale 6346 (5 lines) » Telegrams: Despnuco, Hyde, London 
CRC 247 
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Whatever 
the job... 


there's a 


flexible pipe 
to carry it through 


Dunlop technicians will always advise on any problems concerning installation of flexible piping. Write please to:— 
DUNLOP RUBBER COMPANY LIMITED ST GEORGE'S ROAD « COVENTRY « TELEPHONE: COVENTRY 64171 


an/90 
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ERBERT 


ALL-ELECTRIC 
DRILLING 
MACHINES 


For all drilling and 
tapping operations up to 
14”. 


Easy to install. 


Easy to operate. 


ee Instantaneous and effort- 
less control. 


Unit construction and 


interchangeability INCREASED RADIAL CAPACITY 
enables a wide range of ON TYPE Vv 

special requirements to 

be met. 


TYPE M MULTI-SPINDLE. MAX. 
OF 12 SPINDLES. FOUR SPEEDS 
540 to 2,900 r.p.m. 


TYPE B BENCH. 
SPEEDS UP TO 18,000 r.p.m. 


TYPE V HAND-FEED GEARED THREE TYPE C TOP COLUMNS 


SINGLE BASE. SPEED RANGE 


"4 SPINDLES, DRILLS and TAPS UP AND FLASH TAPPER ON A 

TO ALTERNATIVE RANGES SINGLE BASE 

OF SPEEDS, MAXIMUM 2,850 

EARLY COMBINATION OF. TOP 
; DELIVERIES COLUMNS MOUNTED ON A 


74 to 5,600 r.p.m. 


ALFRED HERBERT LID - COVENTRY 
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DEY GCYANIDING 


(or CARBO-NITRIDING) 


%* replaces salt bath cyaniding 


% at reduced cost 


%* with improved finish 


The standard model J Birlec Dow furnace ; with a heat 
capacity of 500 Ib. per hour at 850°C, its output is 
200 |b. per hour of work treated to 0.010” depth, or 
500 |b. per hour treated to 0.001” depth. On the left 
is a selection of pieces mainly for the motor industry, 
dry cyanided in Birlec Dow equipment. 


BIRLEC - DOW 
FURNACES 


The Birlec Dow furnace has been designed primarily 
for dry-cyaniding (carbo-nitriding) light case work but it can 


also be used for straight carburising, bright hardening, 


scale-free re-heating or other protective atmosphere work. 
The furnace is gas-fired (the radiant tubes having their own 


built-in atmosphere generators) and semi-mechanised in operation. 


The Birlec Dow equipment is a useful general purpose 
heat-treatment furnace with applications wherever salt 
baths are in use. 

The furnace illustrated is in our Research Department and 
arrangements can easily be made for trial batches of your 


work to be treated in it. 


Please send for descriptive leaflets Nos. 90 and 102 and further information, 


BIRLEC LIMITED 


ERDINGTON: BIRMINGHAM: 24 


Sales and service offices in LONDON SHEFFIELD - NEWCASTLE-ON-TYNE and GLASGOW 


sm /B 2231. 54a 
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Co ‘id stee to you 
Also Sheare service : 
. orks; Eag 22206/1 8/9. 
ND Y dro t branch. 


IN EVERY INDUSTRY OR TRADE, electrical equipment is 
the key to modern production methods. There are 
probably more production-boosting and money- 
saving devices than you know of. Your Electricity 

Strong Man ' Board can help you and give you sound advice. 
. They can also make available to you, on free loan, 
Shifts 3 tons several films on the uses of electricity in Industry— 
But wait. He digs the 3 tons first, in one bite. produced by the Electrical Development Association. 
Lifts it high in the air, swings it round, dumps it E.D.A. are publishing a series of books on 
in the right place. Then he swings back again, “Electricity and Productivity”. Four titles are 
ready for the next 3 tons. Time? One minute—one available at the moment; they deal with Higher 
minute for the whole cycle. Strong man indeed—but Production, Lighting, Materials Handling, and 
Resistance Heating. The books are 8/6 each (- post 
free) and the Electricity Boards (or E.D.A. 


digging and loading at a rate no score of men could 
hope to match, (Productivity!) High power under themselves) can sup ply you. 
sensitive control is ONLY ONE OF THE 
AIDS TO HIGHER PRODUCTIVITY e 


GRING YOU. -| ectr TA 
The British Electrical Development Association a Fower of Good 
2 Savoy Hill, London, W.C.2. for PRODUCTIVITY 
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BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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Many of the smaller machine parts are expensive or difficult t© make bY 
conventional methods pecause of the machining involved. with the powdiron we 
process metal powders are compressed into extremely accurate dies to produce ¥ 
intricate designs having such 4 smooth finish that further machining is : : 
eliminated. Naturally the shapes must be such that they cam be produced in | 
this W4Y> put it is quite often possible ro adjust g design so that it can be, 
without any 1088 of operational efficiency: We would like you ro know more ‘ ak 
about the advantages of Powdiron- May We send you copy of folder 
sintered Components by powder Metallurey 
meETAL pARTS 
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if he’s an average motorist, the brake he 


When Mr J oy. “ applies is Ferodo lined. This is true, whether his 
= 0 A car is new or pre-war, for not only do the majority 


of manufacturers specify Ferodo linings for their 


p t h , new models, but most garages, too, use Ferodo 
u S IS for all re-lining jobs. There must be a reason for 


such wide-spread approval. Why are Ferodo 
Brake Linings so universally preferred ? 


Foot down... | 
FERODO FACILITIES FOR RESEARGH & 


IT BEGINS IN THE TEST 


In the Ferodo chemical research laboratories there 
is continual investigation into the properties of 
basic materials. The fibre structure of different 
kinds of asbestos . . . the molecular structure of 
the phenolic resins used for bonding . . . all this is 
studied, confirming, rejecting, amplifying tradi- 
tional knowledge. The result is the ability to select 
and use materials to their greatest advantage. 


Model of the molecular structure of phenolic resin before curing 
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NEXT—THE TEST HOUSE 


Here tne inherent qualities of a material and its 
potentialities as a brake lining are assessed. Test 
machines, free from the vagaries of weather, driver 
and road conditions give concise, accurate results. 
Many new recording instruments have been in- 
troduced, like the radiation pyrometer, with a 
response time of a few thousandths of a second. 
The Test House is also used to check sample 
linings from actual production batches. Thus 
both present and future standards are protected. 


One of the Ferodo Test Fleet cars 


A view of the Test House, showing the three-shoe brake lining assembly 


FINALLY—THE TEST CAR 

The Ferodo Test Fleet contains vehicles of all 
kinds, and new models are constantly added. 
Test drivers, using their cars as a chemist uses his 
laboratory bench, observe and record the perfor- 
mance of sample linings under every kind of road 
condition. 

All the intense research and endless testing 
carried out by Ferodo scientists and technicians 
reaches its culminating point when the average 
driver puts his foot down. The car stops 
smoothly, safely ... Ferodo thoroughness has 
proved its worth. 


ESTING ARE FREELY AVAILABLE TO THE MOTOR INDUSTRY AT ALL TIMES — 


FERODO LIMITED 


BRAKE LININGS 
AND CLUTCH FACINGS 


~¢ 


CHAPEL-EN-LE-FRITH 


A Member of the Turner & Newall Organisation 
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with rhe aid and 
Jonge! necess4t ro oy rate power Washers at high temperature 
Ar no e is he at oF hot water quired poth preparation of 
the cleaning path and operation are done at normal room remper 
qure Accord \v, rhe «team, heat and vapours of the ystomar 
hot ell as the toxic fumes of solvent cleaners» 
ation readily 
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PROPELLER SHAFT SUPPORT 


The sectional drawing shows a useful application of Timken 


tapered-roller bearings in commercial vehicles. 


The propeller shaft support bearing is carried in a synthetic rubber at 
block, which, deformed by tightening the end covers, is caused to grip (ue 
the bearing cup and the frame bracket, giving a self-aligning support 
which also offers a certain amount of cushioning to bearing reaction 


impulses. 
BRITISH TIMKEN LTD., DUSTON, NORTHAMPTON; AND BIRMINGHAM 
Telephone: Northampton 4921/8 Telegrams: Britimken Phone Northampton 


SUBSIDIARY COMPANIES: Fischer Bearings Company Ltd., Wolverhampton. Timken-Fischer Stockists Lted., Birmingham 


MADE IN ENGLAND 


REGISTERED TRADE MARK: TIMKEN 


tapered-roller bearings 
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The Amazon, stronghold of Nature’s dwindling fortresses 


and tangible barrier to the progress of scientific civiligg@#i@n, epitomizes in its 


turgid waters and impenetrable jungle the problem of in@@eesgsibility. To some degree the 


technical advances in industrial equipment h@p~e titroduced a similar problem of 
inaccessibility—where the complexity of modern M@e@hinery makes maintenance 
for lubrication difficult or undesirable. It is iff Hi@se conditions that 
“ Reservoil” sintered-metal oil-retaining bearings ar@ @mployed, so 
that oil is fed by capillary action direct to the bearing surface, providing 


trouble-free lubrication automatically. 


Bulldozers are an instance where 

*Reservoil’ bearings are used to advan- 

tage. These bearings are supplied 

in shapes and sizes for every normal 

4 medium duty, but attention is drawn 

st to the range of plain cylindrical 
: bearings to B.S.1. Standard dimen- 

sions. Write for Catalogue S D 40. 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.I! BATTERSEA 8822 


5M 115 
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on the 
BEST CARS 


Photograph by courtesy of Mulliners Ltd., 
pioneers in this method of coachbuilding. 


PARTS OF PERFECTION 


Sandwell Castings are renowned throughout the Motor 
Industry for their precision and high tensile strength, 
and are incorporated in the bodies of all the better 
makes of cars. Where only the best castings will 
do, call in Sandwell—our specialised knowledge and 
experience are at your service at all stages from the 
blueprint to the finished product. 


Specialists in the production of the finest quality Sand Castings, Gravity 
Die Castings and Pressure Die Castings in all Light Alloys and Non-Ferrous 
Metals by the most modern methods, 


THE SANDWELL CASTING CO., 


BANK STREET FOUNDRY, WEST BROMWICH. 
Tel: STOnecross 2231 (4 lines). Grams: “*REPCAST’’ WEST BROMWICH, 


AUTOMOBILE 


ENGINEER, August 1954 


f 
4 
i 
i| 
| 
y 


THE FIRST 


Does filtered or unfiltered oil reach the 


engine during the first few minutes 


after starting from cold, That is 


the vital question when considering 


the choice of filters—for this is 


the time when excessive wear can 


easily be caused. 


Vokes Filters, with their high quality 


felt fabric elements offer such low 


resistance that the direct flow device 


comes into operation for the 


absolute minimum of time. Yet, 


despite this low resistance, the 


highest standards of filtration are 
ensured at all times. Moreover, 


the unique design and flow principles 


of the Vokes filter ensure that no 


recirculation of trapped sludge can 


take place when the direct flow 


device is in operation, even under 


extreme conditions of service. 


For the sake of the first few minutes 


...and of the years of service 


that follow, specify Vokes filters. 


ptoneers of scientific filtration 


VOKES LTD. Head Office: GUILDFORD, SURREY London ‘Office: 123, Victoria Street, Westminster, $.W.1. 


Vokes (Canada) Led., Toronto, Represented throughout the world. Vokes Australia Pry. Ltd., Sydney. 


vim 
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A SELF-CONTAINED lathe of simple 


robust design arranged to deal most 


economically with repetition work involving 
varying diameters and lengths and facing 
operations. Its scope includes any work within 
its capacity which can be mounted between centres, on an 
arbor or in a chuck or fixture, using multiple tooling on 
on A front and rear saddles or a single tool controlled by a former. 
FRONT TAPER AND FORM TURNING AT- Extremely versatile, and noteworthy for rapidity of change- 


TACHMENT showing the former rail without former. i ES : 
This is for use with a single tool where a form is to be over, its rigidity, power and speeds permit the use of 


repeated accurately. The lead screw and hand wheel hall 
p> modern high-speed cutting alloys to full advantage. 


x 20in. 6in. x 28in. 
ADDITIONAL EQUIPMENT: Multi Diameter and Length Stop Attach- 
ment, Front Taper and Form Turning Attachment (illustrated), Rear Slide 
Cut-out Attachment, Air Operated Chucking Equipment. 


B.S.A. TOOLS LTD. BIRMINGHAM, ENGLAND 
SOLE AGENTS IN GREAT BRITAIN: BURTON GRIFFITHS & CO. LTD. - KITTS GREEN - BIRMINGHAM 


Telephone No.: Stechford 3071 (9 lines). Cables: “Madricut Telex Birmingham” 
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impulses 
any ordinary nut quite turn... 


But not the Nyloc. Fix it on any piece of electrical equipment and it stays fixed. 


It can be used over and over again, no matter how many times the equipment is dismantled and 
reassembled, The Nyloc behaves in the same tenacious way when subjected to mechanical vibration, 
sudden temperature changes, tensioning or immersion in oily liquids. Thread irregularities don’t affect it in 
the least. The secret’s in the nylon insert which moulds itself round the bolt thread and keeps 
the nut locked tight until you decide to remove it. 

Anywhere a nut works loose you need a Simmonds self-locking nut. It may be a Nyloc, or a Fibre Nut © 


with fibre insert, or a Pinnacle Nut ©), with metal diaphragm. We'll be glad to tell you which is best tor your particular job. 


nothing rattles the 


SIMMONDS AEROCESSORIES LIMITED, TREFOREST, PONTYPRIDD, GLAMORGAN. 


Branches: London, Birmingham, Scockhoim, Copenhagen, Melbourne, Sydney, Amsterdam and Milan 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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The fluidity of Ley’s ‘ Black Heart’ 
malleable, when casting, leads to fluidity 
in design, with the assurance that the 
finished part is tough and resistant 

to impact, yet easily machinable. 

Here is a hub, 12}-inch diameter, for a 
well-known commercial vehicle, meeting 
design requirements to a degree 
unattainable with other materials. 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY 
TELEPHONE : DERBY 45671 


Improved Principles of FUEL BURNING 


the contribution 


of Lucas research 


LUCAS holds an unequalled position in the field 
of fuel-burning. No other company has so much 
experience or such facilities for the development 
and production of fuel-burning equipment. By 
continuous research and the application of im- 
proved principles, Lucas has made notable 
contributions to all industries using motive 
power... 


Lucas gas turbine equipment is fitted to the 
majority of British aircraft, including the Comet, 
Viscount and Britannia. The Olympus engines 
of the Canberra which attained the altitude 
record of 63,668 ft. were also equipped with 
Lucas components. 


o Lucas fuel-burning equipment is on con- 
tinuous ocean service in a number of modern 
ships. 


@ Lucas equipment is installed in the engine of 
the revolutionary new gas-turbine car—first of its 
type in the world—made by the Rover Co. Ltd. 


@ Lucas equipment is incorporated in the gas 
turbine engines used to power generating plant 
in large marine and industrial installations. 


For all fuel-burning problems, consult the Gas 
Turbine Equipment Company . . . 


UCA FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM & BURNLEY. 
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Manufacturers of British heavy commercial 
and passenger vehicles employ Fox Springs 
extensively in their production for home and 
export models, for Fox are amongst the largest 


suppliers of these springs. 


The Fox Advisory Service for spring design 
affords an authoritative consultative service at 


an early stage of design. 


SS 
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Light Bar Rolling Mills 


rl 


ALLOY STEELMAKERS FORGEMASTERS 


HEAVY ENGINEERS 


THOS. FIRTH & JOHN BROWN LiniTreo 
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In research and development, in design 


and production, photographic methods play 
a vital part—and in all these fields, the industry relies 


more and more on Ilford photographic materials. 


The Itord Technical Intormation 
Book is an indispensable work of reference 
for all engaged in industrial and scientific 
photography. It contains full technical data for 


all Ilford sensitised materials with 
useful information on exposure, processing 


and the various technical photographic materials 


applications of photography. 


arene in the service of industry 
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@ RADIATOR GRILLES @ MOTIFS 
@ NAMEPLATES OVER-RIDERS 
e LAMP UNITS e BEARINGS 

@ DOOR HANDLES e WINDOW 
WINDERS e CARBURETTORS 
AND HUNDREDS MORE THAT 
GO TO MAKE A FINE CAR! 


Their prominence on every car gives evidence of the unrivalled 
qualities of pressure die cast components. For external fittings 
such as radiator grilles, lamp units, motifs, nameplates and 


over-riders, the fastest and most accurate method of production 


is pressure die casting in MAZAK. 

The advantages of MAZAK include adaptability to complex 
shapes and thin sections, good strength and ductility, ease 

of finishing and durability. When these qualities are essential 
specify PRESSURE DIE CASTINGS IN MAZAK. 


Available in one ton pallets for safety and ease in handling 


URMEMBER OF THE CONSOUDATED ZINC CORPORATION UMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED + 37 DOVER STREET » LONDON + WI 


AUTOMOBILE ENGINEER, August 1954 


4 
if 
| 
ae 
| 
50 


MADE BY THE PIONEERS 
IN PRECISION 
STEERING 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes), 

Double bearing support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a Very compact box. 


range of sizes For fore-and-aft or transverse layout. 


Larger angular movement. 


et every type Trunnion of spigot mounting alternative 
chassis, 
on heavy types. 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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All this 
and Aluminium too! 


The new T.I. Aluminium Mill Finish Sheet will sweep 
the board where aluminium is used in automobile body-work. 
Supplied in pure aluminium T.I.111 (14°%, Manganese 
Alloy), or T.1.222 (2°,, Magnesium alloy), free from ‘earing’ or 
‘luder lines’ effects, it is ideal for deep or shallow pressing... 


. .. One sure way to improve horse-power/weight 
(payload) ratio of the modern automobile is saving in body-weight. 
There is no doubt that T.I. Mill Finish Sheet is the answer. 


Our booklet entitled “ T.I. Aluminium Supplied in coil or flat sheets. 
Alloys,” giving particulars 

of our various materials, and a special 

brochure “ T.I. Aluminium Mill Finish FOR SAVING WEIGHT... 

Sheet and Coil,"’ will be supplied 

to principals on application. 


Obtainable from our stockists. 


T.I. ALUMINIUM LIMITED, REDFERN ROAD, 

TYSELEY, BIRMINGHAM. Telephone : Acocks Green 3333 

ALUMINIUM AND ALUMINIUM ALLOY INGOT, BILLETS, SLAB, SHEET, STRIP, 

PLATE, TUBES AND EXTRUSIONS TO ALL COMMERCIAL, A.I.D. AND LLOYD’S SPECIFICATIONS 
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Make Your Own Lines 


AEROQUIP HOSE ano FITTINGS 


are MATCHED ror 


GUARANTEED PERFORMANCE 


No special training is required to assemble Aeroquip 
Flexible Hose lines by hand in a matter of minutes ! 
YOU CUT COSTS because Aeroquip fittings are 
detachable and may be used again and again. YOU 
REDUCE STOCKS because with Aeroquip bulk hose 
and a few fittings you can fill practically all your hose 
line requirements. YOU ALSO SAVE TIME because 
with Aeroquip on hand, quick hose line replacements 
are available at all times. Get particulars now. 


( 


Cut hose to length with 


I hacksaw ; screw into socket 2 of hose liberally, 


| 
[ | 
Oil. nipple and inside 3 Screw nipple into 4 Install fitting on other end, 
socket and hose. hose line is ready for use 


"ACTORY CENTRE 


SUPER OIL SEALS & GASKETS LIMITED 30 
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Constructed on the Silentbloc principle 
with a self-forming flange for extra-snug 
fitting and less wear these bushes ensure 


maximum efficiency at lowest cost. 


Right: Flangeless Taper Bush 
sectioned to show construction. 
In the housing flanges develop 
under compression. 


“After exhaustive testing Ford 
Motor Company Ltd. now fit 
Silentbloc Flangeless Taper Bushes 
in the I.F.S. of the ‘ Consul” 
and “ Zephyr Six”. 


Left: Front Suspension 
of the “Consul” and 
** Zephyr Six”. 


Flangeless Taper Bushes and 
Frustacon mountings provide the 
first complete and scientifically 
designed rubber insulation 
between wheel and body. 
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Three Centuries 


Sheffield Steel 
1654-1954 


Here's a background 

of real practical 
experience, and a 

sure knowledge of 

the world’s finest 

tool steels, with an up 
to the minute service on 
your cutting 


tool requirements. 


MARSH 
CYC 


HIGH SPEED DRILLS 


MARSH 
CARBON STEEL 
DRILLS 
EX-STOCK 


Marsh Brothers & Co. Ltd. 


PONDS STEEL WORKS, P.O.BOX 82, SHEFFIELD I. 
TELEPHONE : SHEFFIELD 20194 TELEGRAMS : “MARSH, SHEFFIELD” 


LONDON OFFICE: WARDROBE COURT AND CHAMBERS 
146a QUEEN VICTORIA ST., E.C.4. TELEPHONE: CITY 2363-4 
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light metals 


Welding light metals—aluminium, magnesium and their 
alloys—is speedy and sure with Argonarc Welding 
Equipment. Because no flux is used, no corrosion 
results. The weld is stronger, production time is 
cut, and electrode wastage is reduced to a minimum. 
Argonarc Welding is equally well applied to stainless 
steel sheets. There is little or no distortion, because 
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NO FLUX - 
NO CORROSION 


the source of heat—the tungsten arc—is small and 
concentrated. 

Some of many highly successful applications are shown 
here. Note especially the high quality of the weld and a 
finish so good that there is no need of post-weld cleaning. 


We shall be glad to demonstrate Argonarc Equipment. In the construction of light alloy barges, Argonare 


Please get in touch w'th your local B.O.C Branch 


welding is used to fabricate many individual parts. 


Argonarc Welding of aluminium tanks in the works of Messrs. G. A. Harvey and Co., (London) Ltd. 

The high quality of the weld eliminates the need for finishing and post-weld cleaning. 
Here is the nozzle box assembly for the Rolls-Royce Dart Engine being welded with Argonare equipment, 
It gives great strength, and greatly reduces production time. Because no flux is used, no corrosion results. 


THE BRITISH OXYGEN CO LTD 


LONDON AND BRANCHES 
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%" Heavy Duty HOLGUN 
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HERE, THERE, 
AND EVERYWHERE... 


Whenever there’s a drilling job to be done... 
rely on Black & Decker Drills to do it faster, cheaper and 
BETTER! There are 16 models in the B & D range with capacities 
from %" to 1° in steel and double these capacities in hard- 
wood. Use them to drive hole saws and wood augers ... 
convert them into powerful drill presses with B & D drill The "4" H.D. Drill with carbon removing 
stands. These versatile drills are used by craftsmen all brush quickly removes carbon from valve 
over the world ... they are part of the famous Black & Decker 


range which includes Saws, Sanders, Grinders & Screwdrivers. 
B&D Drills with Hole Saws cut clean 
round holes in instrument panels etc. 


Write for catalogue. Demonstration of any too! on request. 


BLACK & DECKER LTD - HARMONDSWORTH + MIDDLESEX a 


TOWSON, USA TORONTO, CANADA SYDNEY, AUSTRALIA * MEXICO, D.F SAO PAULO, BRASIL 
mee's 
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Another interesting and unusual application of the CLAYTON-STILL 
WIRE WOUND HEAT EXCHANGER TUBE is to be seen in the 
Radiator Unit of the 2-litre VANWALL SPECIAL. The bank of tubes are 
of the lightest construction, requiring the minimum of space, and provide 
a most efficient radiator. 
The versatile ‘CLAYTON-STILL’ Tube, with its unique winding, 
provides a higher rate of heat exchange than any other form of flat disc 
type of finned tube. The many variations of the Tube are widely used 


in all branches of industry, and are universally adopted for 
RADIATORS, OIL COOLERS and HEATERS. 


CLAYTON STILL 


hcg 
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What is your reaction to the word ACHESON ? To many 
Engineers and Technologists it is synonymous with the high 
quality products continuously developed under our registered 
trade marks ‘Aquadag’, ‘Oildag’, ‘Prodag’ and others, since 


the original work of our founder, Dr. Acheson, on colloidal 
gtaphite 50 years ago. 

Besides producing colloidal graphite in all the numerous 
forms adapted to its hundreds of present industrial applications, 
the Acheson organisation now applies its unique experience 
and facilities to preparing many other colloidal dispersions 
in various media. Among these, today’s news item is... 


COLLOIDAL MOLYBDENUM DISULPHIDE 


The outstanding, new industrial lubricant, particularly for 
use at high pressures and speeds. 

In your own work there is certainly more than one point at 
which ‘dag’ Colloidal Mo Sz could help— may we send yuu 
the latest technical information ? 


\Ts 
Xx ce. Write toda ll particulars of this important development to:— 
ACHESON COLLOIDS LIMITED, 18 PALL MALL, LONDON, W.1 
Telephone: WHI 2034/7 Telegrams: OILL.DAG-PICCY-LONDON 
on ino” Also ACHESON COLLOIDS COMP ANY, Port Huron, Michigan, U.S.A. 


Colloidal Dispersions of Graphite, Molybdenum disu peo Glass, Silver, Titanium dioxide and other solids, 
in oil, water and volatile solvents for every industrial requirement. Specific literature on request. 
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DRILL UNITS 


Registered 


teem used in machining 
overhead valve rocker 
arm for motor valve 
engine 


Illustration shows a special machine 
built around two Delta Milwaukee 
Model 19-400 Drill Units using a 
V-belt drive. 


The part machined is the overhead valve rocker arm for a motor valve engine. 

The machine is constructed around a Geneva motion indexing table and it is 

interesting to note the boring operation carried on by the drill unit to the left. 

Here the spindle has been well supported by an external bearing to relieve the 

drill unit of the side loads encountered in the boring operation allowing the drill DELTA QUALITY 

unit to serve as a prime mover only. The second working station involves a Makes the difference 
right angle milling slotting operation and it will be noted that the right angle 

milling head is well supported inways so again the drill unit is relieved of the he a, * 
side loads encountered by the offset machining operation. YA 


if you do Drilling, Tapping, Delta Drill Units are made in three sizes:— 
Threading, Chamfering, Hollow Milling, Counter ; ° 
Boring, Reaming, Centering, or Spot-Facing, there Cor in steel up to 7” dia. Drill with 19-150 


is a real probability you can make important oe 
savings through improved methods, using Delta Up to §#” dia. Drill with 19-400 Unit. 
Drill Units. Up to 1” dia. Drill with 19-600 Unit. Patents applied for 


in all Countries 
SEND NOW FOR DETAILS TO LICENSEES 


GASTON E. MARBAIX LTD 
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DEVONSHIRE HOUSE, VICARAGE CRESCENT 
 BATTERSEA LONDON, SWu 
PHONE «BATTERSEA 6888 (8 lines) 
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RUBERY OWEN 


tt 


For repetition work 
to fine limits 


and in all metals 


specify (and repeat) 


RUBERY 
OWEN 


REPETITION WORK ~- BRIGHT BOLTS & NUTS STUD BOLTS - SET SCREWS ~- STUDS 

Owen & Co. Ltd., Darlaston, South Staffs. Tel. Darlaston 130 
Member of the Owen Organisation 
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KIRKSTALL 
LIMITED 


FORGE ENGINEERING 
LEEDS, 5 


Telephone : Horsforth 2821 
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METROVICK 


Infra-red 
equipment 


Briggs Motor Bodies Limited, of Dagenham 
are pioneers of two-tone stoving on cars. They 
have installed this new battery of Metrovick 
infra-red element projectors for stoving the 
lower section of the Ford luxury car, the 
Zodiac. 


Ordinary convection heating of the enamel 
resulted in the top half—already stoved in a 
lighter colour—becoming discoloured through 
re-heating. The localised infra-red oven, planned 
in conjunction with Metrovick engineers, has 
been entirely successful. Each body takes 15 
minutes to pass through the oven which is 120 
ft. long and has a total installed load of 664 kW. 


All British Ford cars are synthetic 
enamel stoved for a better and more 
durable finish. 


Member of the A.E.1, group of companies 
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The vehicle 


you want 


available 


with the 


EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U i ., LONDON, N.W.10 


VICTORIA ROAD, WARRINGTON, ENGLAND 
d Offic A STRE NDON S.W.1., ENGLAND 


x 
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SMETHWICK DROP FORGINGS LTD. 
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Let’s get this 


question of 
‘Woven or Molded’ 
straight 


Preference MAY enter into it 


but — straightforward NEED decides whether woven or molded 
brake liners should be fitted. (Note: WE CAN SUPPLY BOTH). 
It takes you, to weigh up the various points (the type of vehicle, 
its braking equipment, and the conditions under which it is likely 
to be operated) that decide which precise quality of either type is 
required. And that is where we can advise. Our range of both molded 
and woven liners will meet the braking needs of any vehicle: and 


our Technical Staff will see that you get the right liner for the job. 


Shake Lining 


DB/33 
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to be sure 


A Nation-wide chain of 
Service depots to serve you 
BELFAST 2496; 
BIRMINGHAM 5 Midland 4659 
BLACKBURN 6581 
BRISTOL 27214 
CARDIFF 27026 
CARLISLE 21589 
CHESTER 21280 
COVENTRY 64914 
EDINBURGH 1 Central 4234 
EXETER 3813 
GLASGOW C2 Central 4595 
HULL Central 52072 
IPSWICH 3023 
LEEDS 3 20664/5 ae 
LEYTON Leytonstone 6068 
LIVERPOOL Royal 5202 ee 
MANCHESTER 3 Blackfriars 0596 
NEWCASTLE-ON-TYNE2 

27142 and 27942 
NOTTINGHAM 43646 
SHEFFIELD 1 25529 
SOUTHAMPTON 71276 
STOKE-ON-TRENT 44021 
WIMBLEDON 4248/9 


Republic of Ireland: 
DUBLIN, 35 Westland Row 66597 


SMALL & PARKES LTD 


MANCHESTER 9 
LONDON: 76 Victoria Street, S.W.1 
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‘CASSEL’ 


HEAT TREATMENT SERVICE 


for the Small Tool Industry 
including 


ALDRIDGE TOOL & ENGINEERING CO LTD 
BIRMINGHAM TOOL & GAUGE CO. LTD - BROOK TOOL 
MANUFACTURING CO. LTD - 8.S.A. TOOLS LTD 
COVENTRY GAUGE & TOOL CO. LTD - ENGLISH STEEL 
CORPORATION LTD - FIRTH BROWN TOOLS LTD - ALFRED 
HERBERT LTD - SHEFFIELD TWIST DRILL & STEEL CO LTD 


Salts and Salt Bath Furnaces for the hardening 
of high speed steels with freedom from 
decarburisation and distortion. 


e Accurate control of temperature DEMONSTRATION CENTRES 


e Simplicity of operation e Low cost are maintained in Birmingham, London and 
Glasgow, where customers’ problems are 


e High output e Clean, scale-free finish _ investigated and advice is given free of charge. 


Treatment of work is undertaken at normal 


e Uniform results commercial rates. 


‘CASSEL’ HEAT TREATMENT SERVICE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 


C.C.166 
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SAVE tn The 
long hun 


NEEDLE ROLLER BEARINGS 


Greater accuracy for parallelism in the production of 


BEARING FOR EVERY. 


AUER Daa rollers where the length many times exceeds the diameter 
(which gives the roller a needle-like appearance), resulted 
in the design of Needle Roller Bearings. 

Needles (or rollers) are made with 


¥ ¥ NEEDLE ROLLER / either spherical or trunnion ends. The latter 


BEARINGS permits of a design of bearing in which 
the rollers are retained in the outer ring by 
BALL JOURNALS means of pressings (with emphasis on the small pressing that 
ROLLER JOURNALS retains the rollers in the outer ring), whilst ; 
the spherical ended series cannot be retained 
DOUBLE PURPOSE in the race and therefore require more care 


BEARINGS during assembly. 
Needles are often run between 


THRUST BEARINGS suitably hardened and ground parts 
LINESHAFT BEARINGS { without the use of either inner or outer 


; rings. In these cases the rollers can be 
AIRCRAFT BEARINGS supplied in pressed steel containers which 
are only provided to facilitate assembly. 


OUR ENGINEERING DEPARTMENT WILL 
WELCOME THE OPPORTUNITY TO 
CONSIDER YOUR SPECIFIC APPLICATIONS 
AND MAKE RECOMMENDATIONS. 


KRM/118 
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RACKET 
EIGHT 20 LB: 


Associated 
Co. 
WHICH ARE 40% LIGHTER THAR 
SIGHT Ts ALUMINIUM WITH EQUAL STRENGTH 


Hhastration by 
courtesy of 


LIMITED 
COVENTRY 
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Armstrong 


in the motor industry 


Speeding production and cutting costs on the assembly 
lines of many of the world’s largest car factories 

are Armstrong Whitworth Power Tools. Their light 
weight and perfect balance reduces operator fatigue 
and steps up efficiency. Their hard hitting power 

and reliability increases production. 

Armstrong Whitworth tools are designed for the 


manufacturer—with the operator in mind, 


ROTARY SAFETY ROTARY RIGHT ANGLE ROTARY IMPACT RIGHT ANGLE LIGHT 
SANDERS BALANCERS AIR DRILL NUT SETTER WRENCH DRILL RIVETER 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY, WESTMINSTER, LONDON, S.W.1 
Cable Address: ARMWHITOOL, SOWEST, LONDON Phone: WHITEHALL 5944 
Works: TYNEMOUTH ENGLAND Phone: North Shields 3111 Grams: Armwhitool Tynemouth 


P.67 RAS 
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For high performanee, let 


SPECIAL QUALITY SMALL TOOLS 
--- be consistently yours 


If you drill tough alloy steels, like this manganese-molybdenum gear 

and sprocket for aircraft carrier deck lifts... or if your production 

programme calls for large scale multi-drilling and reaming, you can 
rely on DORMER small tools for 
superlative performance. 


Photograph by courtesy of Fraser & Chalmers, 
Engineering Works, Erith 


THE SHEFFIELD TWIS RILL EEL COMPANY LIMITED 


SHEFFIELD 


ENGLAND 


DORMER TOOLS ARE OBT 
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Weston Oil Seals and ‘O” Rings protect and enhance the 
performance of almost every kind of mechanical equip- 
ment and under almost every condition throughout the 
world. They are vital parts of equipment which have to 
retain lubricants and keep dirt and water out. 
21 years’ experience is at your disposal, 


CHARLES WESTON & CO. LTD. 


Irwell Bank Works Douglas Green Pendleton Salford 6 
Telephone: Pendleton 2857-8-9; Birmingham: Midland 6952; London: Holborn 0414 


4091-4 
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The ‘ Syndromic’ system lubricates up to 80 bearings 
(using 2 pumps)—at periods automatically controlled by 
mileage—while your vehicles are on the road! In this 
way, hold-ups for lubrication are eliminated and you 
get as much as 10°, more service out of your fleet at no 
extra cost. In fact, ‘ Syndromic ’ automatic lubricators 
are more economical. They save 75°, on lubrication, 
reduce wear on bearings, etc., and therefore cut main- 
tenance and replacement costs to a minimum. 

So you can see how ‘ Syndromic’ lubrication soon pays 
for itself ! 

Ask for a Tecalemit technical representative to call and 
discuss the ‘ Syndromic’ system with you. 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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PLANO-TYPE 
MILLING MACHINES 


for higher output 
and greater economy 


TYPE LFS 1-spindle 


Milling turbo-generator 
rotor slots on a Heller 
Plano-Milling Machine 
Type LFK 320, 


of 


TYPE LFS 2-spindle 


) 


Bull 


The simultaneous milling of several faces on one workpiece—often in different 
planes and at different angles—is the answer to the demand for increased output 
of many complex parts. It obviates re-clamping and re-aligning and in many 
cases reduces the number of machines required for production. 

Heller Plano-type Milling Machines are designed on the unit-assembly system and 
can be literally ‘built around the component’. The major units are the milling 
heads, tables, feed mechanism, uprights and frames. The selection of units 
depends entirely on the work required; for example, light milling heads and a 
large table can be used for bulky workpieces with only small faces to be milled, 
or alternatively, heavy milling heads can be employed with a small table for heavy 
milling on small components. The power employed is therefore related to the 
workpiece and not to machine table size, and milling heads of different sizes 
can be fitted to the same machine. The economic advantages of this system of 
construction are therefore extended into actual operating, saving power and 
floor space. 

Some of the most commonly used arrangements are shown opposite. There is a 
catalogue available which gives full details. Write for a copy now. 


WICKMAN of COVENTRY 


WICKMAN LIMITED, FACTORED MACHINE TOOL DIVISION 
FLETCHAMSTEAD HIGHWAY, COVENTRY. Telephone: Coventry 40351 
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/n countless scattered lands, the name of Ward is a symbol of industrial helpfulness, 


Because of its wide and varied resources, the Ward organisation has been a powerful factor in 
industrial development both at home and abroad. Whether in the 


S YM. B f L OF design and construction of machinery and plant, 


the production of raw materials, or the rendering of many 


E X 4 E. R IE N CE specialised services, companies of the Ward Group have 
A N D S E R VIC played an increasingly important part in industrial progress 
over the past 75 years, As the Group has developed so, 


progressively, has its experience and its resources; as the scope of its activities has extended, 
so has its capacity for service in every corner of the industrial world. 


The T.W.W. Service Includes :- 


IRON AND STEEL « NON FERROUS METALS * PLANT & MACHINERY + TRACTORS & EARTH MOVING PLANT - FOUNDRY PLANT & 

SUPPLIES » CONTRACTORS’ PLANT & EQUIPMENT - EXCAVATORS & CRANES - INDUSTRIAL PLANT « STRUCTURAL STEELWORK 

GRANITE & FREESTONE + ROADSTONE & ROADMAKING + INDUSTRIAL DISMANTLING ~- RAILS & SIDINGS 

WIRE & WIRE PRODUCTS - NUTS & BOLTS ~ PACKINGS & JOINTINGS + INSULATING MATERIALS 
FOOD PREPARING MACHINERY « FACTORY PLANNING & INSTALLATION 


THOS. W. WARD LTD. 


ALBION WORKS - SHEFFIELD 


AND LONDON, GLASGOW, MANCHESTER, BIRMINGHAM, LIVERPOOL, BRISTOL, GRAYS, WISHAW, PRESTON, BARROW, BRITON FERRY 
MIDDLESBROUGH, MILFORD HAVEN, INVERKEITHING ANTWERP, PARIS, BOMBAY, CALCUTTA, SYDNEY, AND STOCKHOLM GPa 


CEMENT - 
SHIPBREAKING 
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Photograph by courtesy of the Rover Co, Ltd. 
When safety is vital, and efficiency 
must never be in doubt, the ability of a 
nut to stay put is of paramount importance. 
The Rover Co. Ltd. choose Philidas. 


Fit 


Division of Whitehouse Industries Ltd., Ferrybridge, Yorks. Tel. Knottingley 320. 
London Office. 6 St. James Place, S.W.1. Tel. Hyde Park 9248/9. 
Midland Office. 19 Eaton Road, Coventry. Tel. Coventry 60457 and 60441. 


Self-locking nuts, for the Automobile, Aircraft, Electrical and Engineering Industries. Wheel Nuts, Anchor Nuts, Strip Nuts, ete, 
PH/100/2 
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incorporates 
these improved features 


Flat base mounting, with accessible through-bolt fixing, 
ensures positive, rigid location. Once aligned and secured, 
housing is free from wear; camshaft bearing life 

is also improved. 


Reduction in height and length of pump gives neater 
layout and shorter, more rigid camshaft. 


age 


Built-in final filter (see sectional drawing) protects vital 
elements of pump from scale, swarf, or dirt which 
may enter pipes during servicing of main filter. 


Delivery valve joint embodies separate high pressure 
(steel) and low pressure (oil-resistant rubber) 


joints, effectively eliminating leakage. showing : 
built-in 


final filter 


vy The largest manufacturers 
oe > © © of Fuel Injection Equipment in the world 


_LIMITED 


LOND W. 3) 


@ 174/072 
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THE GACO SEAL 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


Deep rim affords perfect Spring Retention. 
Large Face Angle brings Sealing Edge weil 
below spring. 

Knife edge Contact at Sealing Point. 
Sealing Point stiffened against local deformation 


by large included angle. ‘ 
This section stiffened to prevent deformation 
under load. 

Shaft angle gives adequate clearance. 

Flexible Web. 


Gaco Skin affords better fluid tight fit in 
Housing. 


“HAIRLINE” LIP CONTACT! 


©0090 ©0006 


ANGUS OIL SEALS 


GEORGE ANGUS & Co [=D 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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Grommets, cable 
sheath ends, special 
mouldings etc. 


Specialised bonding of 
rubber to customers’ 
components 


Whether it be an oil, grease, gas, alkali, 
dilute acid or any other fluid that must 
be sealed, whether pressures are great 
or small, or the temperature high or 
below zero, there is a Dowty Seal to 
suit your specific requirements. 

Our extensive design and research depart- 
ments are always ready to advise in the 
selection of the most suitable speci- 
fication and media for your own 
particular specification. 


Member 


DOWTY SEALS 


1 T 
of 


U-section rin seals, 
also wiper and other 
special sections 


STRUD—the 
leakproof bolt 


q 
j 
j 


BONDED SEALS 
leakproof washers 


O-section sealing ri ngs 
in an exceptionally 
range 


ED 


the DOWTY Group 


ASHCHURCH 
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“That’s settled then— 


we can specify 
NIMONIC’ ALLOYS now” 


The most exacting high-temperature 
conditions call for the NIMoNIc series of 
heat-resisting alloys. ‘These NIMONIC 

alloys, used in every British gas turbine, are 
now available for all industries. Wiggin 
Service Engineers are ready to discuss with 


you any high-temperature problem. 


WIGGIN N/CKEL ALLOYS 


* Registered Trade Mark 


ume HENRY WIGGIN & COMPANY LIMITED - WIGGIN STREET - BIRMINGHAM 
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Before it reaches you, Bury Felt goes 
through a tough testing period in the 


Bury Felt Laboratory to make sure 


it will measure up to precise standards 
of behaviour under particular stress. 
This ensures that Bury Industrial Felts 
will work with lasting efficiency on 


whatever job they have to do. 


These adaptable materials can be 
die-cut, chiselled, punched, machined 
and even ground. Test Bury Felts for 

yourself in filters, seals, washers, 

gaskets, buffing rollers, shock 
absorbing mountings, cushionings 
—or in any of the hundreds of other 


different ways they can be used. 


Send enquiries to: 


BURY FELT MANUFACTURING CO. LTD. 
P.O. BOX No. 14: HUBCAR MILLS -: BURY : LANCS. Phone: BURY 2262 (6 lines) 


or to the London Office: 
3 SNOW HILL, E.C.I Telephone CENtral 4448 
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Our modern factory is at your service for Precision parts 

or complete assemblies, with automatics up to 24” diameter bar, 

Centre Lathes, Capstans, Milling, Drilling and Thread Rolling machines, 
Plain, Internal, Surface and Centreless Grinding machines; Heat 
Treatment, Case Hardening, Rustproofing, and Plating 


COUNTESS ROAD, NORTHAMPTON. 
TELEPHONE 3766/7/8 
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The care 1S cos ces that every Rearing 


rca ves the highest Standards before 


e eee 5 oominetion of hardeged steel rings for 
‘allurgecal 1s one of th 


e 
rigorous tests applied te the 
In every aterial jt in the manefacture of 
bell and roller 


The scrupulous care the 
Cochon of every Dearing is 
our guarantee of long 


bearing 


THE SKEFKO BALL BEARING COMPANY LIMITED » LUTON -: BEDS 
THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 


G87 
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Applied Research 


WO questions of great importance to-day are: 

Is this country devoting sufficient of its resources 

to applied research and development, and is the 

best use being made of the resources so employed? 
To the first, we feel that the answer is, No, although it is 
difficult to produce definite evidence; to the second, a 
more qualified No is probably justified. In fundamental 
research this country has an unsurpassed record; but, 
except in certain fields, it lags behind the United States 
of America. It also lagged behind Germany in pre-war 
years, and there is evidence that in some branches Western 
Germany is now abreast if not ahead of us. Yet, as Sir 
Henry Tizard has pointed out, Britain’s main effort should 
now be in the field of applied research since our need is to 
develop new and better products for export and to find 
new and better production methods. 

In view of the remarks in the preceding paragraph it 
may seem paradoxical to claim that pure and applied 
science in this country have a reputation and recognition 
greater than can be found in any other country. For 
example, one of the highest honours to be gained in this 
country is to become a Fellow of the Royal Society, and 
in no other country is there an institution similar to the 
Parliamentary and Scientific Committee on which Members 
of Parliament meet and discuss scientific, technical and 
related problems with men actively engaged in research. 


Official grants 


Perhaps more important than what may be called prestige 
recognition is the fact that the grants from public funds for 
applied research and development in this country are 
relatively equal to those provided by the Government of 
the United States for work in that country. Each govern- 
ment allots approximately 0-5 per cent of the gross national 
product for civilian research and development. Only one 
other country approaches this figure, the Netherlands, 
where the percentage is 0-42. 

At the industrial level the picture is not so bright. It 
is impossible to determine even approximate figures for 
industrial investment in research from which direct 


comparisons can be made between countries. There are 
considerable differences in the manner in which research 
is organized as between one country and another. For 
example, in this country research associations organized for 
co-operative research to serve a whole industry and its 
ancillaries play a very much greater part than they do in 
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the U.S.A.; here there are some 40 such Associations, 
whereas in America there are only four or five. Generally, 
the American practice is either to carry out the research 
within an industrial organization or to have it carried out 
by one of the several institutions for sponsored research. 
Incidentally, since the war there have been developments 
in sponsored research in this country, and the Fulmer 
Research Institute and the Sondes Place Research Institute 
have done, and are doing, excellent work. 

Another factor which makes it difficult even to make 
an approximate estimate of the industrial investment in 
research is the loose way in which the term “‘research”’ is 
often used. A department within an individual organization 
may be dignified by the title “Research” when, in fact, 
it is mainly, if not wholly, employed in the solution of 
day-to-day problems and is a “trouble-shooting” rather 
than an applied-research department. Such departments 
have great value, but the money spent on them should not 
be regarded as investment in research. 


Industrial investment 


Although, as we have said, it is not possible to determine 
the actual level of industrial investment in research for 
any country, there is one pointer which allows a reliable 
estimate to be made of the relative values in this country 
and the U.S.A. Here there are some 40 research associa- 
tions carrying out work for a wide diversity of industries. 
They have a total income in the order of £3,400,000, of 
which £1,250,000 comes from public funds, and have a 
staff of about 4,000, of whom about one-quarter are of 
graduate status. Nine institutes carrying out sponsored 
research in America spend annually something in the order 
of £14,000,000, the whole of which comes direct from 
industry. They employ more than 1,500 qualified engineers 
and scientists. Furthermore, it must be borne in mind that 
there is much more research by individual organizations in 
America than in this country. Therefore, the inescapable 
conclusion is that industry in the U.S.A. invests much 
more in applied research, both relatively and absolutely, 
than does British industry. 


Scientists’ responsibilities 


Scientists themselves cannot be absolved from all 
responsibility for industry’s failure to give adequate 
recognition and support to applied research and develop- 
ment. In general, the men controlling industry are not 
specialists, and they cannot be expected spontaneously to 
recognize all the possibilities of science and technology. 
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It is therefore, important that scientists should be able to 
explain their plans, methods and results in language that 
can be understood by the non-specialist. Furthermore, 
the scientist should always bear in mind that the average 
industrialist is interested in applied research only in so far 
as it has economic possibilities. In pure research, economics 
can be disregarded, but in applied research every problem 
has its economic as well as its technical aspect. In plain 
words, research must be “‘sold”’ to industry. 


Research programmes 


That there is need for increased and better applied 
research and development will be generally accepted, but 
there are probably differences of opinion as to whether 
individual, sponsored or co-operative research is the best 
for this country. Although each has its place, in our 
opinion there is no doubt that the main efforts should be 
directed towards improving and widening the scope of 
research associations, particularly in the following fields: — 
(a) Fundamental research on materials and processes. 

(b) Applied research on urgent technical problems of 
general concern to the industry. This should be the 
largest class of work. 

(c) Library and information services covering scientific 
and technical data and developments throughout the 
world. 

An association dealing efficiently with the above three 
aspects of research work would meet the needs of the larger 
member firms, but probably would not satisfy those of 
smaller firms within the industry. These latter would be 
more concerned with day-to-day problems than with 
relatively long-term projects. It might be worth while 
undertaking a certain amount of ad hoc investigation since 
it should be the aim to enlist the support of all firms in 
the industry for which the research association caters. 


Personnel recruitment 


Adequate income is essential if an efficient research 
association is to be developed, but the recruitment of the 
right type of personnel is of equal importance. There is no 
great reserve of men with both the training and the habit 
of mind necessary for applied research, consequently there 
is urgent need to make the best possible use of those so 
qualified. This is one reason why co-operative research 


is to be preferred. There are economic reasons also, since 
it reduces duplication of staff, equipment and overheads, 
and for a given total outlay will allow the provision of larger 
and better equipped laboratories. 

No matter what the organizational structure, the training 
and recruitment of the right type of personnel are matters 
of primary importance. For pure research a high level 
of academic attainment and a speculative mind are prime 
postulates; actual experience of the industry and _ its 
processes are secondary considerations, since the results 
obtained by pure research are generally of academic, and 
not immediate practical, interest to industry. 

For applied research, however, experience of the industry 
and its processes should be allied to academic training and 
attainment. It would therefore appear that the scientist 
or technologist who intends to make his career in applied 
science should first have a certain modicum of practical 
experience. This would give him a clearer conception of 
what industry wants, which, broadly, is a development 
capable of relatively early application rather than an ideal 
solution which may be deferred to the Greek Kalends. 

Training 

The universities of this country are staffed and equipped 
to give the necessary basic training to an adequate number 
of engineers, but there is still room for greatly extended 
provision for post-graduate training schemes, such as that 
inaugurated by Birmingham University, specially designed 
for men who have spent some appreciable time in industry 
after graduation. It could also be an advantage if esta- 
blished workers in applied research were from time to time 
to return to industry for a refresher period. 

So far as academic training is concerned, we in this 
country lack facilities for training technologists that are 
available in the United States of America. For example, 
there is no counterpart for the Massachusetts Technical 
Institute. The technical colleges in this country do good 
work, but in general they are organized for training techni- 
cians rather than technologists, and it is the latter that are 
required if the scope and amount of applied research is 
to be extended. There does appear to be a need for an 
increase in training facilities at a level between the uni- 
versities and the average technical colleges in this 
country. 
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became apparent that, if the then 

urrent trends with regard to taxa- 
tion of motor fuels continued, the 
diesel engine would become increas- 
ingly popular. Therefore, the Rootes 
Group decided to embark on the 
development of a diesel engine to pro- 
vide an alternative power unit for the 
Commer Avenger, medium weight, 
passenger vehicles. The outcome is a 
power unjt based on the rather un- 
conventional opposed-piston type of 
unit. Its success during the two years 
or so in which it has been operated 
experimentally in various vehicles, 
including coaches running on normal 
routes, demonstrates the foresight and 
soundness of outlook of the manufac- 
turers in undertaking such a_ bold 
venture. The design has been further 
proved by bench tests involving 
thousands of hours of running as well 
as in vehicles operating under the most 
arduous conditions at high altitudes in 
the Alps and on cross-country journeys 
in Africa. A total of over a quarter of 
a million miles has been covered 
already by test vehicles fitted with this 
engine. 

When the unit was first conceived, 
the policy laid down was to produce an 
engine embodying the following fun- 
damental characteristics : 

1. Minimum bulk and weight 

2. Low fuel consumption 

3. Minimum basic cost 
4. The lowest possible maintenance 
5 


[eccrine paren after the war it 


costs 

. A. performance, when 
installed in Commer 
vehicles, equivalent to 
that given by the well- 
proved petrol engines 
that were already in 
existence. 

The embodiment of all, or 
most, of these features is, of 
course, the aim of every 
manufacturer. Commer Cars 
Ltd. decided that the best 
possible results could be 
obtained only by a departure 
from the traditional layout 
of the four or six cylinder, 
in-line, four-stroke engine. 

It is generally possible 
with two-stroke engines to 
obtain a better power-weight 
ratio than with four-stroke 
units, provided the two- 
stroke engines are of the 
valveless type. In addition, 
there is some saving so far 
as overall dimensions are 
concerned. However, in 
view of the fact that a blower 
is needed to ensure proper 
scavenging action over the 
whole operating range of 
speeds, it is generally 
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COMMER TSS DIESEL ENGINE 


A 35-Litre, Opposed Piston, Two-Stroke Unit 


SPECIFICATION 


ENGINE: Three cylinders with opposed 
pistons. Bore and stroke 3-25 in by 4 in. 
Swept volume 199 in® (3,255 cm’). 
Firing order: 1, 2, 3. Maximum b.h.p. 
90 at 2,400 r.p.m. Maximum b.m.e.p. 
94 Ib/in® at 1,350 r.p.m. Maximum 
torque 250 /b-ft at 1,200-1,500 r.p.m. 
Compression ratio: 19:1 nominal, 
16:1 effective. Fully balanced, four- 
bearing, six-throw, forged crankshaft. 
Kadenacy Uniflow scavenge system. 
Injection pump: C.A.V., N-type. Injector 
nozzles: single hole, biased in direction 
of air swirl and towards air piston. 
Combustion chamber type: direct in- 
jection, concave hot crowns in the 
opposed pistons. Fuel lift pump: 
Diaphragm type. 


thought that two-stroke units are more 
complex than four-stroke, even when 
taking into account the elimination of 
valves and valve actuating gear. There- 
fore, to produce a unit at the lowest 
possible basic cost, it was necessary to 
effect greater economies than are pos- 
sible with vertical or horizontal in-line 
engines. It appeared that the opposed 
piston type of unit offered the best 
chance of effecting the necessary 


economy, since three cylinders can be 
employed for a power output equivalent 
to that of a six cylinder engine. 

The advantages thus obtained are 
reflected in further economies through- 
out the whole of the design. Perhaps 
the most important saving is in the 


Most of the auxiliary components of the Commer TS3 engine are 


accessible from above 


injection equipment. This is a conven- 


tional three cylinder type of pump 
serving only three injection nozzles. 
Single-hole nozzles are employed to 
reduce the likelihood of their being 
blocked as a result of carbon build-up. 
The manifolding arrangements are 
simplified by the three cylinder layout 
and so is the crankcase design. Opposed 
piston type engines also have advan- 
tages from the point of view of com- 
pactness. Moreover, with the layout 
adopted, the scope for further develop- 
ment is greater than would be possible 
with a more conventional arrangement. 

There are also disadvantages to this 
layout. One is that the introduction of 
rockers and additional connecting links 
between the pistons and crankshaft 
adds to the complexity of the unit and 
partly offsets advantages gained by 
simplification in other respects. More- 
over, the rockers are of necessity heavy, 
and introduce balancing problems. 
Balancing would, of course, present 
fewer difficulties were it not necessary 
to restrict the overall width of the units. 
In this engine, weights are forged 
integrally with the rockers to bring the 
centres of gravity of the rockers as close 
as possible to the axes of their bearings. 
Perhaps one of the most severe 
deterrents to those who have hitherto 
considered adopting this type of design 
is the difficulty of designing bearings 
capable of taking the heavy loads that 
are inevitable at the rocker pivots. The 
problem is complicated not only by the 
fact that these bearings are of the 
oscillating type, but also 
because the loading is uni- 
directional in the two-stroke 
cycle. Therefore the main- 
tenance of a lubrication film 
tetween the load carrying 
faces is far from easy. That 
the problem has been solved 
successfully in this engine 
has been demonstrated by 
the satisfactory results 
obtained during the deve- 
lopment period, when the 
engines were running under 
both normal and severe 
service conditions. 

Most of the disadvantages 
can, of course, be overcome 
by employing alternative 
layouts, but the  arrange- 
ment adopted gave the best 
compromise. The rocker 
bearings can be eliminated 
by employing crank- 
shafts per bank of cylinders, 
as in the Junkers aero 
engine, Napier-Deltic or 
Fairbanks-Morse units. An 
alternative arrangement is to 
employ a crankshaft with 
three throws per cylinder, 
the centre throw serving one 
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A large air cleaner and silencer is fitted on the left-hand, or air, side of the engine 


piston and the two outer ones, with 
long connecting rods connected to a 
cross link, actuating the other piston. 
Examples of this type of engine are the 
C.L.M, Junkers slow speed types, and 
the Doxford marine engine. 

A further unavoidable complication 
of two-stroke units, as compared with 
four-stroke types of engine, is the addi- 
tion of the blower. This, unfortunately, 
is mecessary to ensure complete 
scavenging. However, by using it not as 
a supercharger but simply to perform 
the charging and scavenging operations, 
some economy in size and power con- 
sumption has been effected. Despite 
these additional complications, the 
manufacturers state that the engine is 
less expensive to produce than would 
be a four-stroke, in-line diesel unit of 
equivalent performance and fuel 
consumption. 

It seems likely, however, that this 
saving in cost is too small, by itself, to 
justify the expense involved in develop- 
ing an engine that is such a radical 
departure from traditional conception. 
A more important feature is the saving 
in maintenance costs. These economies 
arise because of the relative simplicity 
of the injection system, the absence of 
valve gear requiring frequent attention 
during service, and the simplicity of 
the decarbonizing operation. The 
exhaust ports are so designed that 
deposit formation is very limited, and 
they are to a large extent self-cleaning. 
If decarbonization becomes necessary. 
the whole operation can be performed 
after the removal of only the exhaust 
manifold. 

Among the other features that reduce 
servicing costs, the following two are 
important. Bore wear is reduced to a 
minimum because of the absence of 
heavy, piston side-thrust, which is 
experienced on more conventional 
engines in which the angularity of the 
connecting rod is much greater than in 
this unit. The journal bearings run 
under almost ideal conditions, 
because the loads on the crankshaft 


are almost completely in balance. 

The engine is also attractive to 
operators because of its silence. No 
doubt this arises from the fact that com- 
bustion takes place more or less in the 
centre of the engine, instead of in a 
combustion chamber in which the noise 
is muffled only by the cylinder head 
casting and water jacket. The noise is 
different from that normally experi- 
enced in diesel engine coaches because 
of the sudden opening of the ports. 
However, the best test of noise level is 
the ease with which conversation can 
be carried on in the vehicle. Experience 
in coaches powered by these engines 
has shown that in this respect they are 
very good. 

It is claimed that the cold weather 
starting of this unit is particularly easy. 
The manufacturers are of the opinion 
that this is because of its high thermal 
efficiency. Only a smal] area of the 
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cylinder walls is in contact with the 
gases during combustion, so little heat 
is lost. The insulated crowns of the 
pistons further assist in restricting the 
heat losses. 

The high thermal efficiency, together 
with a good mechanical efficiency, has 
done much towards the attainment of 
the low brake specific fuel consumption 
of the engine. The figure obtained is 
0-38 lb/b.h.p.-hr and is better than that 
of most other two-stroke diesel units. 
The torque characteristics of an engine 
are equally important, since they deter- 
mine the amount of gear-changing 
necessary which, in turn, has a marked 
influence on fuel consumption obtained 
on the road. As can be seen from the 
performance curves, the torque charac- 
teristics of this unit are good. 

This is further borne out by the fuel 
consumption figures obtained in opera- 
tion. Independent tests, cf a coach cf 
8 tons 2cwt gross weight, over a 35- 
mile undulating stretch of the London- 
Eastbourne road, have shown that at 
an average of 28-5 m.p.h. the consump- 
tion rate was 20-8 m.p.g. At a constant 
speed of 30m.p.h., the consumption 
was 249m.p.g., and at 40m.p.h., 
18-7 m.p.g. 

The Kadenacy porting system has 
been adopted because of the good 
scavenging characteristics obtained 
with it. Its main feature is that the 
inertia of the outgoing exhaust gases 
materially assists the final stages of the 
scavenging operation. This character- 
istic is accentuated by the large cylinder 
length: diameter ratio of this type of 
engine. All the inlet ports are un- 
covered towards the outer end of the 
stroke of the pistons on the left-hand 
side of the engine, and are arranged so 
that the gas flows tangentially from a 
chest surrounding the ports into the 
cylinders. This imparts a_ swirling 
motion to the incoming gases, which 
are delivered by the blower and which 
progressively fill the cylinder and, 


The chain drive for the injection pump and blower is housed between the flywheel and 
the crankcase 
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assisted by the Kadenacy effect, drive 
the exhaust gases out through ports un- 
covered by the other piston near its 
outer dead centre position. 

There are wide differences of opinion 
as to the relative effectiveness of the 
three main scavenging systems used on 
two-stroke engines. These systems are, 
of course, the cross scavenge, the 
through scavenge and the loop scavenge 
ones. The arguments usually advanced 
in favour of the through, or uni-flow, 
scavenge system used in this engine 
appear to be well-founded, and most 
authorities agree that it is superior 
when, as in this engine, the cylinder 
length: diameter ratio is high. In 
theory, the principle of filling the 
cylinder from one end and at the same 
time exhausting it from the other is 
sound. Moreover, there is no complete 
reversal of gas flow as there is, for 
instance, in the loop scavenge system. 
Some authorities hold that with the 
Kadenacy arrangement, the swirling 
inlet gases are flung out by centrifugal 
force and leave an unscavenged core 
along the axis of the cylinder, but the 
manufacturers of this engine state that 
they have carried out comprehensive 
tests and have proved to their complete 
satisfaction that coring does not take 
place in their unit. This may be because 
the cylinder bore size is within a certain 
critical range. 

A bore: stroke ratio of 0-812:1 has 
been adopted and the mean piston 
speed at maximum b.h.p. is 1,600 ft/ 
min. At 1,350r.p.m. the maximum 
b.m.e.p. of 941b/in? is developed. The 
b.h.p. developed per square inch piston 
area is 1-81 and the b.h.p/litre is 27-7. 
An engine dry weight of 997 Ib is 
quoted, and this gives a figure of 
0-09 b.h.p/Ib. 

The overall dimensions of the unit 
are: height 26} in, width 36} in over 
the air and oil filters, and length 28} in. 
Between the front of the fan spindle 
and the rear face 
of the flywheel 
housing, the 
overall length is 
441 in. When con- 
sidering these 
overall dimen- 
sions, it must be 
remembered that 
the engine was 
designed to suit 
the space available 
in a chassis already 
in existence, and 
that different pro- 
portions could 
easily have been 
obtained. A single 
sandwich type 
rubber mounting 
is employed at the 
front two 
rubber cone type 
mountings are 
fitted at the rear. 

With the hori- 
zontally opposed 
piston type of 
engine, the layout 
inevitably differs 
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A twin V-belt drive serves the water pump and dynamo 


in almost every respect from what is 
generally regarded as conventional. In 
this engine, the cylinders are horizontal 
with their axes positioned transversely 
above the crankshaft. The connecting 
rods are also more or Jess horizontal 
and their small ends actuate the lower 
ends of the centrally pivoted rockers. 
The upper ends of the rockers are 
connected to the piston rods. Bolted- 
on covers on each side of the crank- 
case give access to the whole of the 
mechanism so that servicing can be 
effected in situ. A sump of more or less 
conventional form is bolted to the 
lower face of the crankcase. To supply 
the vacuum operated brake servo 
system, a single cylinder, exhauster 
pump is mounted, with its axis hori- 
zontal in a transverse plane, on the rear 
of the left-hand, or air, side crankcase 
cover. Also on the left-hand side is 
the air cleaner assembly. The oil filler 
tube, dipstick and dynamo are on the 
right-hand cover. 


The crankcase casting is exceptionally light because all the loads, except those at the rocker 
pivot bearings, are self-balanced 


At the front of the engine are the 
triangulated, twin V-belt drive for the 
dynamo and water pump, the water 
outlet and thermostat, oil filter, fan 
drive and blower. The starter motor 
and the chain drive for the injection 
pump and blower are at the rear of the 
engine. A flexible coupling is splined 
to the rear end of a long shaft extending 
longitudinally through the crankcase 
to the blower unit at the front. On top 
of the engine is the exhaust manifold, 
the injection pump and nozzles, and 
fuel lift pump. Access to all these 
components and to most of those 
mounted on the sides and ends of the 
unit can be gained from above. 

A most interesting detail feature of 
the engine is the exhauster pump. This 
is a two-stroke, single cylinder unit 
with an aluminium piston running in 
an aluminium cylinder. At first sight 
it may appear surprising that these 
two materials function together without 
picking-up taking place between the 
bearing surfaces. 
However, not only 
is the unit well 
lubricated by 
crankcase oil mist, 


but also there is 
little side thrust 
on the piston 


since its connect- 
ing rod is actuated 
by the lower end 
of the rear rocker 
on the left-hand 
side. Moreover, 
the high conduc- 
tivity of the alu- 


minium ensures 
that the heat is 
rapidly trans- 


ferred away from 
the bearing sur- 
faces. 

The big end of 
the connecting 
rod of the ex- 
hauster is simply 
passed over the 
projecting end of 
the small end 
pin in the main 
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connecting rod and rocker. A 3 in out- 
side diameter by {in inside diameter 
pin is employed in the compressor 
piston which, of course, has a stroke 
equal to twice the throw of the engine 
crankshaft. The cylinder bore is 24 in 
diameter and the unit is spigoted into 
the crankcase side cover and secured 
by four ;’: in diameter studs. 

A transfer port is machined in the 
bore of the outer end of the cylinder, 
which is closed by a cast aluminium 
end plate, approximately {in thick. 
This plate is secured by four 1 in 
diameter studs. Ports are drilled in the 
piston to communicate with the transfer 
port at the top of each stroke; the suc- 
tion port is near the bottom dead centre 
pcsition in the cylinder. Thus, the 
action of the pump is as follows. The 
piston, moving from the bottom dead 
centre position, closes the suction port 
and compresses the air in the cylinder. 
At top dead centre, the ports in the 
piston communicate with the transfer 
port and air passes from above the 
crown away through the skirt of che 
piston. As the piston moves away from 
the top dead centre position, the 
transfer ports are closed so that the 
pressure in the cylinder decreases as 
the piston moves to the bottom dead 
centre position again, and uncovers the 
suction port, from which a pipe con- 
nection is taken to the vacuum tank of 
the brake servo system. 

The design of a crankcase for this 
type of engine presents fewer problems 
than for units of more conventional 
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layout. This is principally because 
most of the loads are self-balanced, so 
the provision of adequate stiffness is in 
no way difficult. As has already been 
stated, the crankshaft main journal 
bearing loads are light. The only heavy 
loads that have to be taken by the 
crankcase are the reactions at the rocker 
pivots. Of these, only the loads from 
the pivots of the end rockers are taken 
through the crankcase, and these present 
no difficulties since they are carried by 
the front and rear walls. The two 
intermediate bearings on each side are 
supported by large diameter tie-bolts, 
which will be described in some detail 
later. 

A simple, rectangular casting, of an 
iron of 14ton/in? ultimate tensile 
strength and containing a minimum of 
0-2 per cent Cr, is employed. It is sup- 
plied by Dartmouth Auto Castings Ltd. 


OF THE COMMER TS3 ENGINE 


Beneath the crankcase, a face is 
machined to carry the sump. There is 
another machined face on each side for 
the rocker covers, and two more take 
the front and rear covers. The rear 
cover incorporates the flywheel housing. 
There are also machined faces on top of 
the unit to carry the exhaust manifold 
and the cover over the induction chest, 
on which is mounted the _ injection 
pump. All these faces are in planes at 
right angles to one another so that tool- 
ing for the machining operations is 
extremely simple. Sealing at the front 
cover joint is effected by a 0-008-0-012 in 
thick Flexoid washer. At the rear and 
on each side, 0-15in thick Flexoid 
washers are employed, and a « in thick 
Oakencork washer is fitted at the sump 
face joint. 

The two intermediate webs that sup- 
port the two rocker bearings on each 
side and two of the crankshaft main 
journal bearings are of light construc- 
tion and are more in the nature of ties 
than webs. They have large holes cored 
in them not only to reduce weight but 
also to relieve casting stresses. Imme- 
diately above the rocker shafts is the 
box-like structure in which are carried 
the cylinder liners. Since wet liners are 
employed, coring does not present any 
difficulties. 

The liners are supported in bores in 
eight webs cast longitudinally in the 
housing. An induction chest is formed 
between the two webs nearest the left- 
hand side of the engine. The space 
between this chest and another web 


The phasing of the port opening and closing times is obtained by positioning the axis of the crankshaft slightly above the level of the 


centres of the lower rocker pins 
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An unusual feature of the two-stroke compressor unit is that its aluminium alloy piston 
runs in a cylinder of the same material 


round the centre of each liner is divided 
in two by another web. The two 
chambers thus formed are part of the 
cooling jacket. There are two similar 
chambers on the right-hand side of the 
central web but the outer one is much 
larger than that on the inlet side and 
surrounds the exhaust chests. The 
exhaust chests for the three cylinders 
are not completely separated by the 
water jacket but are siamesed. 

Brivadium liners are fitted. The seal- 
ing in the bores in the webs near each 
end and on each side of the inlet and 
exhaust chests is effected by lipped 
collars cast integrally round the liners 
and smeared with engine jointing com- 
pound during assembly. These lipped 
collars are an interference fit in the 
bores, and are of U-section to provide 
the necessary resilience to effect a good 
seal. A finish of 80 micro-in is specified 
for the bores of the webs and sealing 
faces on the lips. After assembly, each 
crankcase and cylinder liner unit is 
tested under pressure for leaks. Axial 
location of the liners is effected by the 
injection nozzle housing sleeves, which 
are screwed into bosses in the liners 
and located in holes in the top wall of 
the crankcase. 

Because of the space requirements of 
the induction and exhaust chests, the 
distance between adjacent cylinder walls 
is about 2in. The wall thickness is 
greatest around the combustion 
chamber, where it is \j in. Over the 
remainder of the length swept by the 
pistons it is 4in thick; and at the 
extreme ends it is reduced to yk in. A 
honed finish of 25 micro-in is specified 
for the bores. 

The rear main journal bearing cap is 
extended down to the level of the lower 
face of the crankcase, which is 4in 
below the axis of the crankshaft, and its 
rear face is machined to form part of 
the joint face for the rear cover and fly- 
wheel housing. Below the front inter- 
mediate and front bearing caps, faces 
are machined to receive the bolted-on 
casting that forms the housing for the 
oil pump and its drive. The seal at 
the front end of the crankcase is effected 
by the front cover, which is bolted 


directly to the sump joint face. Each of 
the four bearing caps is secured by two 
4in diameter En 18T set bolts locked 
by tab washers. Lateral location of all 
except the rear bearing cap is effected 
by shoulders on each side of their seat- 
ings. The rear cap is located by a 3 in 
diameter dowel] at the seating face, and 
each side of its lower end is machined 
to register between the flanks of the 
cut-out in the end wall into which it fits. 


Crankshaft and flywheel 


forged En19C_ crankshaft is 
employed. Neither the four main 
journals nor the three crank pins are 
hardened. Because the thrusts in the 
connecting rods are balanced and there- 
fore the loads on the main journals are 
light, steel backed babbit shells are 
fitted. These should have a long life 
because of the conformability and other 
good bearing characteristics of babbit. 

The shells are located in the usual 
manner by pressed-out tabs, which 
register in slots offset relative to one 
another in the abutting faces at one side 
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of each cap and housing. All the 
journals are 3in diameter: the front 
and rear ones are 1} in, the intermediate 
one is in long. A diametral clearance 
of 0-002-0-004 in is specified. 

From the front of the front web to 
the back of the rear web, the overall 
length of the crankshaft is 17} in. The 
webs adjacent to each of the bearings 
are 0-6 in thick while those between the 
crank throws are 0-8in thick. As 
measured across the crank pin axes, the 
width of the webs is 44 in. The crank 
pins are 2} in diameter. 

Axial location of the shaft is effected 
at the rear bearing, where Vandervell 
semi-circular thrust washers of steel- 
backed babbit are carried in the ends 
of the bearing cap and housing. Imme- 
diately behind this journal bearing is 
a collar machined on the shaft. The 
En 9 sprocket for the chain drive to the 
injection pump and blower is pressed 
and keyed on to the 4in diameter tail 
end of the crankshaft and is located 
against the collar. A dished thrower 
ring is secured by set screws to the rear 
face of the sprocket. It enshrouds a Gaco 
oil seal in a housing formed in the rear 
cover. The forward end of the outer 
periphery of the housing is lipped so 
that oil running down the wall of the 
cover is directed round it and does not 
run over on to the seal. 

The B.S.1452, grade 17, flywheel is 
spigoted on to the tail end of the shaft 
and secured by six 1s in diameter set 
bolts screwed into the shaft. Positive 
location is effected by two ¥% in 
diameter dowels. The ball bearing that 
carries the front end of the clutch shaft 
is housed in the centre of the flywheel 
and located between the counterbored 
end of the crankshaft and the circular 
locking plate for the bolts securing the 
flywheel to the shaft. 

An En 18D starter ring gear with 135 
teeth is pressed on to the shouldered 
rim of the flywheel and secured by 
eight }in diameter set bolts. The 
overall diameter of the flywheel is 


The rocker assemblies are readily accessible when the crankcase side covers are removed 
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17-08 in with the ring gear and 16-45 in 
without. It is 1-90 in thick, weighs 102 lb 
and its mass moment of inertia is 
4,130 lb /in?. 


Connecting rods and rockers 

The connecting rods are of forged 
En 16. Their centre-to-centre length is 
8-llin. They are of H-section, the 
minimum dimensions of which are: 

} in deep, 0-85 in wide over the flanges 
by ss in web thickness. Each rod weighs 
4 lb. Since there is no question of with- 
drawing the rods througn the cylinder 
bores as in more conventional layouts, 
their big ends are split at 90 deg. They 
are located by the fit of the jin 
diameter, En18T, waisted holding- 
down bolts, which are locked by tab 
washers. The waisting is effected, of 
course, to increase the resilience of the 
bolts and to avoid stress concentration 
at the threaded end. 

Vandervell thin-wall bearing shells 
are fitted in the big ends. The rod halves 
are lined with lead indium and the caps 
with babbit. This arrangement has been 
adopted to take advantage of the con- 
formability and embeddability of the 
babbit material, while at the same time 
using the harder bearing material in the 
highly loaded areas. The use of a 
different lining material for each half of 
the big end bearing shells is particularly 
suitable for two-stroke engines 
because of the relatively constant load- 
ing on the rod half. However, it is of 
interest to note that the arrangement is 
also employed on at least one high 
performance four-stroke petrol engine 
currently in production in this country. 

The nominal inside diameter of the 
big end bearings is 2}in, and their 
length is 14 in. A diametral clearance 
of 0-002-0-0035 in is specified. Location 
is effected in the same way as that 
described for the main journal bearing 
shells. 

Unlike conventional connecting rods, 
these have forked small ends which 
carry the pins that connect them to the 
rockers. Each blade of the fork is about 


thick and its eye is 24 in mean 
diameter by 


outside liin inside 
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diarneter. The eyes are split and fitted 
with }in diameter set bolts to clamp 
the smajl end pins. These pins are 14 in 
outside diameter by inside 
diameter and they are of Nycrocase, or 
En 36 steel, carburized and hardened to 
a minimum of 58 Rockwell C. 

Many problems had to be faced in 
the design of the rocker assemblies and 
there are few people with experience 
of the application of this type of mech- 
anism to diesel engines. However, it is 
surprising how little development work 
is needed to perfect new mechanisms, 
provided well proved fundamental 
principles are applied initially. Evidence 
of the care with which every detail has 
been considered is given in the illustra- 
tion of the cross section of the engine, 
which shows the arrangement for tying 
the two shafts together with bolts 
passed transversely through the crank- 
case. 

The assembly on each side comprises 
the 2} in outside diameter by in inside 
diameter En 361 shaft, the three En 16T 
rockers and two cast iron spacer rings. 
A spacer ring is fitted in front of each 
of the two rear rockers but not with 
the front rocker. The two rocker and 
ring assemblies and the front rocker 
are each located between the machined 
end faces of pads on which is seated 
the rocker shaft. These pads are cast 
integrally with the crankcase. 

There are four holding-down points 
on each shaft, and six studs and two 
tie-bolts are employed. Both of the 
tie-bolts and two of the studs are used 
at the intermediate stations, that is, in 
front of and behind the two centre 
rockers. The four remaining studs 
secure the ends of the shafts. The tie- 
bolts are threaded jin diameter at 
their right-hand ends. They are waisted 
to } in diameter for a length of just over 
12in. At the other end of each, there 
is a lin fillet radius between the 
waisted portion and a 1} in diameter 
head which is about 3in long. The 
head is of cylindrical section and its 
periphery is undercut for a length of 
about l4in approximately midway 
between its ends. This undercut reduces 


Tie-bolts and studs secure the rocker shaft at the two intermediate stations, while the ends 


are held down by studs screwed into the crankcase 
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the amount of machining to be done to 
close tolerances on the periphery. A 
flange is formed round the outer end 
of the head which is counterbored 1 in 
diameter and tapped to receive two of 
the six holding down studs. 

Each tie-bolt is passed from the left 
through a clearance hole in the crank- 
case, which is counterbored to receive 
the head. It is held in position by a 
set-screw passed through a counter- 
sunk hole in the flange into a tapped 
hole in the crankcase and is positively 
located by a jin diameter dowel in a 
hole diametrically opposite the set- 
screw. Positive location js necessary 
because the blower drive spindle passes 
through holes drilled diametrically 
through the heads of the tie-bolts. 
Details of this drive arrangement are 
given later. 

Four clearance holes are drilled 
diametrically through each rocker shaft 
to receive the ends of the studs and tie- 
bolts, and flats are machined on the 
shaft round the ends of the holes. The 
flats on one side of the shaft seat on 
the pads that locate the rockers; self 
locking nuts, together with distance 
pieces on the end studs, are pulled 
against those on the other side. When 
the ‘tie-bolts and studs have been 
assembled into the crankcase, the right- 
hand rocker shaft is mounted on them 
and tightened down on to the pads. 
The tension in the tie-bolts and studs 
is controlled by tightening the nuts with 
an adjustable torque wrench set to 
slip at 160 lb/ft. 

The studs that are fitted in the tapped 
counterbores in the ends of the heads 
of the tie-bolts are identical with those 
that are screwed directly into the crank- 
case to secure the ends of the shafts. 
All are of En IIIT and are waisted to 
jin diameter. At their outer ends they 
are threaded {in diameter. The left- 
hand rocker shaft is assembled over the 
studs and secured in the same manner 
as that on the right, except that distance 
pieces, 14in outside diameter by { in 
inside diameter by 1 in long, are inter- 
posed between all the nuts and the 
shaft, instead of on the end pair only. 
These distance pieces are of En 32B 
and are cyanide hardened to prevent 
the nuts from bedding in and some of 
the tension in the stud thereby being 
lost. The distance pieces are necessary 
because, if they were not fitted, the 
studs would be relatively short and 
would have insufficient resilience. Lack 
of resilience would result in appreciable 
loss of tension in the bolt if even the 
slightest degree of yield were to take 
place in service. 

The centres of the bearings in the 
ends of the arms of each En 16T rocker 
are offset 14 in relative to one another. 
This is because the centres of the crank 
throws carrying the opposed connecting 
rods that serve common cylinders are 
spaced 2,) in apart. Clevite 10 bearing 
bushes of generous proportions are 
pressed into the centre of each rocker 
and a balance mass is incorporated on 
the boss. They are 2/4 in long by 

1in inside diameter. The running 
clearance is 0-002-0-0038in and the 
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interference fit of the bushes in their 
housings is 0-004-0-007 in. Balance 
weights are forged integrally with the 
bosses that form the bearing housings 
to effect the greatest possible degree of 
balance. 

Inside the bush, that portion of the 
bearing surface which takes the thrust 
loading has two longitudinally 
machined, } in wide spreader grooves 
in it, spaced about 54 deg apart. 
Further distribution of the oil is 
effected by a groove of much smaller 
section. This groove is shaped some- 
thing like a figure of eight, the boun- 
dary lines of which are continuous, but 
which do not cross at the centre. It is 
superimposed on the other two and the 
major axis of the figure is at right angles 
to those of the other two grooves. The 
general principle that has been followed 
in the design of this oscillating bearing 
bush is that the grooves should be 
spaced in such a manner that together 
they wipe the whole of the area of the 
shaft where thrust is taken. In this 
way the oil is spread from the grooves 
over the shaft and a continuous film is 
maintained between the bearing sur- 
faces, despite the fact that a good hydro- 
dynamic wedge effect, such as is 
obtained with rotating shafts, canriot be 
obtained with oscillating shafts. 

At each end of the rocker, a Clevite 
10 bush is pressed in. The bushes are 
ljin long by 1l{in inside diameter. 
Their interference fit in the housings 
is 0-008-0-005 in and the running clear- 
ance is 0-0023-0-001 in. The En 36 pins 
are outside diameter by {4 in 
inside diameter, but whereas the length 
of that at the connecting rod end is 
2 in, the one at the piston rod end is 
only 2,«in long. The difference in 
length is accounted for by the fact that 
the cross section of the eyes in the 
forked end of the piston rod is appre- 
ciably smaller than that in the 
connecting rod. 

That this should be so is at first 
sight surprising, since a rocker ratio of 
1:1 has been adopted. However, a 
careful analysis of the loads in the 
mechanism shows that the eye with the 
largest cross section is, in fact, the most 
heavily loaded one, and that its loading 
is mainly tensile and therefore more 
critical so far as fatigue is concerned. 
The pins at the lower ends of each 
rocker are positively located by the 
pinch bolts registering in grooves in 


An unusual form of grooving is employed in the rocker pivot 
bearings 
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their peripheries. At the piston rod 
end, the pin is sealed, to prevent oil 
leakage, by conical mild steel plugs 
secured by a tie bolt passed through 
its bore. 


Piston rods and pistons 

The piston rods are made of En 16T. 
Their centre-to-centre length is only 
3} in, therefore the ends of the cylinder 
liners have had to be slotted to clear 
the rocker arms as the pistons move to 
inner dead centre. The rods are of 
H-section, the minimum dimensions of 
which are 1; in over the flanges by 
4 in web thickness. 

At the outer end, each rod is forked 
in a similar manner to the connecting 
rod and the eye in each fork is split and 
clamped round the pin by a pinch bolt. 
A single eye at the other end of the rod 
carries the pressed-in, phosphor bronze 
bush for the gudgeon pin. This bush is 
14 in long by 1% in diameter. 

An LKS5 gudgeon pin is employed; it 
is nitrided to a minimum Vickers hard- 
ness value of 900. Axial location of the 
pin is effected by brass end pads. The 
counterbored shanks of the end pads are 
about {in long and are a 0-0-001 in 
interference fit in the bores of the 
gudgeon pin. The finish of the bores 
over a length of about lin frem each 
end is 80 micro-in, to avoid damage to 
the relatively soft material of the enc 
pads if they move in their bores while 
the engine is running. The effective 
bearing length of each end of the 
gudgeon pin in the piston boss is 3 in. 

Among the difficulties that have to 
be faced when designing pistons for 
two-stroke engines is the solution of 
problems concerning heat flow. These 
arise from the fact that there is a firing 
stroke every revolution. In many 
designs, oil cooling is employed to carry 
away the heat. However, in this engine 
the principle adopted has been to 
insulate the crown from the remainder 
of the piston and so retain the heat in 
the end adjacent to the combustion 
chamber. This is a sound arrangement, 
since it helps to improve thermal 
efficiency and to reduce diesel knock. 

The pistons, supplied by Hepworth 
& Grandage Ltd. are of composite con- 
struction. Acast iron body is employed 
and the crown is of KE 965 steel, com- 
monly used for puppet valves. The 
periphery of the crown is spigoted into 
the end of the skirt compenent, and a 
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boss at its centre projects through a hole 
in the skirt. This boss is 1 in diameter 
for a length of about } in and then is 
reduced to 1s in diameter and threaded 
for a nut which, together with a steel 
washer of the Belleville type, secures 
the crown to the skirt. 

Interposed between the crown and 
the skirt is a cast iron bearing plate. On 
the base of the crown, where it is pulled 
against the bearing plate, are two 
circular ribs, one round its outer peri- 
phery and the other between it and a 
shoulder round the boss in the centre. 
These ribs and shoulder form the only 
contact between the crown and the 
bearing plate so that the path through 
which heat can flow through the skirt 
is restricted. The undersurface of the 
bearing plate is pulled against a flat 
seating machined on the end of the skirt 
component. The periphery of the crown 
is shouldered above the spigot and a fire 
ring is accommodated in the groove 
thus formed between the crown and 
the skirt. 

Tn section, the fire ring is of crank- 
handle form. The crank fits into the 
groove and carries a rectangular sealing 
ring. The remainder of the section fits 
round the crown. Beneath this are two 
compression rings of wedge section. 
When the assembly is in the cylinder, 
their gap is 0-009-0-014in. The face 
width of both rings is 0-125-0-124 in 
and their radial thickness is 0-116- 
0-108 in. In the groove, the side clear- 
ance is 0-001-0-0015 in, and the depth 
of the groove is 0-132 in. 

Two more rings are fitted round the 
base of the skirt. The top one is a 
sealing ring and is of L-section, fitted 
with the foot of the L uppermost. The 
second is a two-piece slotted K.S.S. 
scraper ring, of the type described in 
the February 1954 issue of Automobile 
Engineer. These rings are both 
pegged and their working gap, in 
which the sin square section peg is 
accommodated, is 0-202-0-197 in. The 
face width of the sealing ring and of 
each of the two parts of the oil scraper 
ring is 0-039 in and the radial thickness 
of each component is 0-118-0-128 in. 
Between the rings and their grooves, 
the side clearance is 0-001-0-003 in and 
the depth of the grooves is 0-160 in. 


Blower and injection pump drives 
The injection pump and blower are 
chain driven. The drive is enclosed by 


The ends of the cross holes in the piston are sealed with brass 
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a STA7AC4, or LM4M, dished cover, 
on the rear of which is incorporated 
the flywheel housing. This cover is 
bolted to the rear face of the crankcase 
and to the continuation of this face on 
a bracket on top of the crankcase. The 
bracket carries the bush type 
bearings for the injection pump drive 
spindle. 

An En 9 sprocket, on the rear end of 
the crankshaft, drives the {in pitch 
three-strand chain. The axis of the 
injection pump sprocket is about 15} in 
above and to the left of that of the 
driving sprocket. Closer to the driving 
sprocket, with its axis about 5} in 
away is the blower drive sprocket. 
Vertically above the blower drive 
sprocket is a jockey sprocket meshing 
with the outer face of the chain. This 
jockey sprocket serves to wrap the chain 
round the blower drive sprocket. 
Another jockey sprocket meshes with 
the inner face of the chain on the other 
side. It is approximately midway 
between the meshing points of the 
driving and injection pump sprockets 
and is eccentrically pivoted so that 
adjustment to the chain tension can be 
effected. Access for this adjustment is 
gained through a cast aluminium plate 
bolted on to the rear cover. 

The teeth of the blower drive 
sprocket are machined round an En 9S 
cup-shaped component. A 1 in outside 
diameter by ¢: in long tubular exten- 
sion of the base of the cup is carried in 
two {¢ in long phosphor bronze bushes, 
spaced sin apart. These bushes are 
pressed into a flanged, cast iron hous- 
ing, which is spigoted into a hole in 
the rear wall of the crankcase. The 
assembly is secured by three bolts 
passed through holes in the flange. 

A spring drive arrangement is housed 
in the sprocket cup and retained by a 
Seeger circlip and steel disc 
just inside its rim. The 
assembly inside the cup 
comprises two sets of leaf yy 
springs between which is an G 
elliptical head splined on the 9 
end of the blower drive i 
spindle. When the drive is % 
not being taken, the minor 
axis of the ellipse is perpen- 
dicular to the leaf springs i 
but, when the drive is taken 
up, the major axis of the 
elliptical head tends to move 
round the position 
previously occupied by the 
minor axis. The springs 
resist this action and so the 
drive is cushioned. 

Immediately in front of 
the spring drive, the En 9T 
spindle is carried in a jin 


diameter bush in _ the 
tubular extension of the 
cupped sprocket. Forward 


of the bush, the spindle is 
waisted to 0-485 in diameter 
and extends the whole 
length of the crankcase and 
through the clearance holes 
drilled diametrically in the 
heads of the two transverse 
tie bolts that help to secure 
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the rocker shafts. The waisted portion 
of the spindle is approximately 20 in 
long so it helps to make the drive even 
more flexible. At the front, the end of 
the spindle is splined into a gear on 
the rear of the blower unit. This gear 
meshes with a pinion, and drives the 
blower at 1-8 times engine speed. 

The injection pump drive is carried 
by a bracket formed by a_ vertical 
extension of the cast aluminium top 
cover, which closes the front of the rear 
cover above the level of the top face 


The spring drive unit for the blower 


of the crankcase. The En 351 spindle 
is carried in two 0-9in long by 1} in 
inside diameter Vandervell bi-metal 
bushes, spaced ;% in apart in a flanged 
cast aluminium housing spigoted into 
a hole in the closing plate and secured 
by six 7 in diameter studs and nuts. In 
the front end of the housing is a lip 
type oil seal that bears on the spindle, 
which at that point is reduced to {in 
diameter. 

A circular thrust plate is bolted to 
the rear face of the housing and registers 
between a shoulder on the spindle and 
the front of the boss of the sprocket. 
Where the spindle passes through the 
thrust plate, it is 1,‘s in diameter for a 
length of jin. It is then reduced to 
in diameter to carry the En9S 
sprocket, which is floating on the 
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An eccentric, chain tensioner sprocket as well as a simple jockey 
sprocket are employed in the drive for the injection pump and 


blower 
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spindle. This sprocket is retained by 
a circlip, and it forms one member of 
a dog clutch by means of which it is 
driven. The other member of this 
clutch is splined on to the end of the 
spindle and held in engagement by a 
coil spring in compression between it 
and a retainer washer pulled against a 
shoulder of the spindle. The whole 
assembly is retained by a nut on the 
end of the spindle. 

The end faces of the dogs are 
inclined, and if the engine starts 
running in reverse, the dogs ride up 
the inclines until the timing is 140 deg 
out of phase. This effectively prevents 
running in reverse for more than a 
couple of revolutions at the most. When 
the engine is turned in the normal 
direction of rotation again, the clutch 
slides back into correct engagement. 
Access to the clutch is gained by 
removing a cupped steel pressing which 
is bolted over an aperture in the rear 
cover, through which the assembly 
projects. 


Injection equipment 

A C.A.V. flexible coupling, incor- 
porating the means of timing adjust- 
ment, is interposed between the spindle 
and the C.A.V., N-type pump. This 
pump is secured by four set bolts to a 
cast aluminium cover bolted over the 
induction chest in the crankcase. A 
pneumatic governor is employed and 
the usual excess fuel device for starting 
is incorporated. 

The injection pump is served by a 
conventional diaphragm type fuel lift 
pump mounted on the front of the 
crankcase. C.A.V. injection nozzles, 
each with a single 0-55 mm diameter 
hole, are employed. The operating 
pressure is 140 atmospheres, and the 
injection timing is 28 deg before inner 

dead centre. 


Blower, and induction and 
exhaust systems 

The Roots type, three- 
lobe blower, supplied by 
Wade Engineering Com- 
pany Ltd., is driven at 1-8 
times engine speed. The 
maximum pressure 
delivers is 6lb/in*. It is not 
a pressure charger, but is 
intended only for scaveng- 
ing purposes. At 2,400 
r.p.m. it delivers 430 
min and absorbs 13 b.h.p. 

One or two features of the 
blower are of particular 
interest. Labyrinth seals are 
incorporated at the ends of 
the rotors to reduce friction 
losses. To minimize noise, 
o the outlet port is positioned 
obliquely relative to the axes 
of the rotors. Lubrication is 
effected through ducts 
drilled in the casing; this 
arrangement is described in 
more detail under the 
heading “ Lubrication.” 

Air is drawn through 
three oil bath air cleaners 
mounted on a single, tuned 
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silencer. The whole cleaner and silencer 
unit is supplied by Burgess Products 
Ltd. A rubber hose connection is inter- 
posed between the silencer and the 
casting carrying the butterfly valve. 
This casting is flanged and bolted to the 
blower intake, and a connection is 
taken from it to the pneumatic 
governor. 

From the blower outlet, the air is 
passed to the induction chest. Thence 
it goes through the tangential induc- 
tion ports to the silencers. The inlet 
ports open 43 deg before outer dead 
centre and close 56 deg after outer dead 
centre; the exhaust Jead is 25 deg and 
the air lap is 14 deg. Therefore, the 
exhaust ports open 68 deg before outer 
dead centre and close 544 deg after. 
The phasing has been obtained by posi- 
tioning the crankshaft axis slightly high 
relative to the centres of the lower pins. 

The exhaust manifold is of STA7 
AC4 cast aluminium and is fitted with 
Cooper joint washers. This weight- 
saving is possible because the exhaust 
temperature is relatively low. Each 
branch pipe of the manifold is 3 in 
diameter and the tail pipe is tuned to 
assist the scavenging operation at 
cruising speeds, that is, at 1,400 to 
1,500 r.p.m. This tuning effect should 
not be confused with the Kadenacy 
effect. 

According to Schweitzer, in Scaveng- 
ing of Two-Stroke Cycle Diesel 


Engines, published by MacMillan and 
Xo. Ltd., New York, the Kadenacy 


effect is defined as the assistance given 
to scavenging by the inertia of the gas 
column, not in the exhaust pipe but in 
the cylinder. He says, however, that 
gas inertia in the exhaust pipe can be 
of powerful assistance to the Kadenacy 
effect if the pipe is properly tuned. In 
order to take full advantage of this 
effect, the exhaust lead must be large 
enough to ‘permit the gas to discharge 
from the cylinder and create a depres- 
sion in its wake before much air is 
admitted through the inlet ports, but 
not for so long that the return wave 
from the exhaust pipe would reach the 
exhaust ports while they are still open 
and re-admit burned gases to 

the cylinder. 


A rapid exhaust opening is 
another essential and is the 
reason why in this engine the 
exhaust ports occupy a large 
proportion of the circumfer- 
ence of the cylinders but only 
a small proportion of i 
length. Efficiency can 
further increased by stream- 
lining the ports. In_ the 
Commer engine, the inlet 
ports converge slightly and 
the exhausts diverge. A good 
feature of the Kadenacy 
system is that as the load 
increases, the back pressure in 
the induction system, and 
therefore the power consump- 
tion by the blower, decreases. 
In industrial engines, running 
at constant speed, a blower 
would be unnecessary pro- 
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properly tuned. However, in this com- 
mercial vehicle application, the blower 
is used to give efficient scavenging over 
the whole range of operating speeds. 


Fan, water pump and cooling system 

In this particular instaliation, the 
fan and radiator are mounted on the 
frame, independently of the engine. 
Therefore, the fan is driven through 
two flexible couplings on the ends of a 
} in diameter by 9 in long spindle. The 
rear coupling assembly, which is bolted 
to the V-beit pulley, comprises four 
components. One is a distance tube 
which is spigoted on to the pulley. This 
distance tube holds the remainder of 
the assembly clear of the set bolt and 
washer that secure the pulley to the 
crankshaft. Spigoted into the distance 
piece is a housing for the flexible unit. 
This unit comprises two coaxial tubes 
between which is bonded a rubber 
bush; the outer tube is pressed into the 
housing and the inner one is pressed 
on the shaft. A cranking sleeve, spigoted 
into the front end, forms the fourth part 
of the assembly. It has a hexagonal 
periphery so that it will take a spanner 
by means of which the engine can be 
turned for servicing operations. The 
whole assembly is held together by 
three ;; in diameter set bolts screwed 
into the pulley. 

The flexible coupling at the front end 
of the shaft is similar, except that there 
is no cranking sleeve or distance piece. 
The housing is secured by set bolts to 
a flange on the rear end of the fan 
spindle. On a jin diameter portion 
near the front end of the spindle, the 
cast iron boss of the 164in diameter, 
five-bladed, pressed steel fan is keyed 
on. It is retained by a nut on the 4 in 
diameter threaded end of the spindle. 

The fan boss is pulled up against the 
bearing assembly, which comprises a 
sealed ball bearing at each end of a 
tubular housing and a 14in long 
distance tube between the inner races. 
The outer race of the rear bearing is 
located between a shoulder in the 
housing and a circlip in a groove just 
inside its rear end. At the front. the 
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This dog clutch in the injection pump drive 
prevents running back. A shaft is shown 
separately below it 


other outer race is not positively located 
axially. The tubular housing is carried 
in a flanged boss bolted to a bracket on 
the radiator mounting. Location against 
rotation in this boss is effected by a set 
bolt, the dowel end of which registers 
in a slotted hole in the tube. The major 
axis of the slot is parallel with the axis 
of the spindle so that the whole 
assembly has limited freedom to float 
axially. 

As has already been stated, the drive 
for the water pump, which operates at 
1-47 times engine speed, is effected by 
a triangulated V-belt arrangement. 
Twin V-belts are employed. Their 
V-angle is 40 deg and they are cach 
wide by thick. The drive 
pulley is secured by a set bolt in an 
axial hole in the end of the ljin 
diameter front extension of the crank- 
shaft. It is pulled against the drive 
sprocket for the oil pump which, in 
turn, bears against the shoulder formed 
by the front main journal. A single 
key is furnished to drive the pulley and 
the sprocket. A lip type oil seal, 
housed in the front cover, tears round 
the pulley boss. 

The driven pulley is pressed on the 
iin diameter front end of the pump 
spindle. This spindle is part of an 
assembly supplied by the Hoffmann 

Manufacturing Co. Ltd. It 
comprises two ball bearings 
in a tubular outer race and 
running in grooves round the 
spindle, and a seal in each 
end. The whole assembly is 
carried in the STA7AC4 alu- 
minium alloy nose piece of 
the pump casing. It is secured 
by a dowel ended set screw 
in a radially drilled and tapped 
hole in the nose piece; the 
dowel end registers in a hole 
in the tubular outer race. The 
nose piece is secured to the 
body of the pump, which is 
also of STA7AC4, by five } in 
diameter studs and which is 
bolted to the front end of the 
crankcase. Both the nose 
piece and the body are 
anodized after bright dipping. 


Immediately to the rear of 
the bearings, the shaft is 


vided the exhaust pipe were The blower outlet port is arranged obliquely to reduce noise reduced to 4in diameter. A 
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rubber thrower ring is assembled up tc 
the shoulder thus formed and is located 
in a groove round the spindle. Behind 
the thrower is a spring-loaded water 
seal with a moulded-in carbon thrust 
ring. This seal is housed between the 
rotor and a washer that fits against a 
shoulder in the bore of the nose piece. 
The seal does not rotate, and the 
carbon thrust ring bears on the rotor. 
A drainage hole is drilled in the base 
of the nose piece between the water 
seal and the bearing assembly. The 
3-23 in diameter rotor is pressed on the 
rear end of the spindle. It is of a cast 
iron, the ultimate tensile strength of 
which is 12 ton/in?. 

From the pump the coolant passes 
into the front end of the block, on the 
exhaust side. After flowing round the 
exhaust chest, it passes more or less 
axially along the outside of each 
cylinder liner. In the that 
support the cylinders, the slots through 
which the water passes are cut at 
180 deg to one another to ensure 
complete circulation round the liners. 
The water outlet is adjacent to the 
blower inlet at the front end of the 
block. It houses a thermostat, which 
begins to lift at 169 deg F and is fully 
open at 196 deg F. 

A gilled tube radiator with tubes of 
elongated cross section is employed. 
Its frental area is 425 in* and the block 
thickness is 2}in. The system is 
pressurized to 4 1b/in?. 


Oil pump and lubrication system 
The gear type oil pump is mounted 
with the axis of its drive spindle 
parallel to that of the crankshaft. It is 
in a cast iron housing bolted to Nos. 1 
and 2 main journal bearing caps, the 
lower faces of which are machined to 
receive it. In this position, a small 
part of the base of the gear housing 
is submerged below the sump oil level. 
The reason why it is not totally sub- 
merged is that were it so, the drive 
sprocket and chain at the front end 
would also be submerged. This 
sprocket is of En 8Q, and is pressed 
and keyed on to the spindle. The 
driving sprocket on the crankshaft is 
also of En 8Q, and the drive ratio is 
1:0-84. A 3% pitch chain is employed. 
A cyanide hardened, En 32A driving 
spindle is employed. Its outside 
diameter is 3 in and it is drilled axially 
1 in diameter for lubrication purposes. 
The front end of the axial hole is sealed 
with a screwed-in plug. Oil enters at 
its rear end, which is inside the pump 
chamber, and is passed along the hollow 
shaft and through radial holes to the 
two bearings bored directly in the 
casting. The front bearing is 1} in 
long and that at the rear 2 in long. They 
are spaced about 3 in apart. Between 
them, the top of the casting is open 
so that it forms a trough to receive oil 
splashed from the crankcase further to 
assist in lubricating the bearings. 
Keyed on to the spindle at its rear 
end, which is beneath the front inter- 
mediate, crankshaft bearing, is the 
3in long En7 pump gear. The idler 
gear is of cast iron and is carried on 
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a }in diameter En 1A spindle pressed 
into a boss in the housing. The gear 
assembly is retained by a }in steel 
plate bolted on the rear end of the 
housing. 

The sump capacity is 28 pints. Oil 
is drawn through a floating pick-up 
incorporating a gauze strainer of 
approximately 50 in* area, and thence 
into the pump inlet, which is cast in 
the housing and is below the oil level. 
From the pump outlet, a jin outside 
diameter pipe carries the lubricant 
inside the crankcase to a connection 
on the right-hand side of the front end 
of the cylinder block. Drilled ducts 
then pass it through an A.C., full-flow 
filter. In the head casting of this filter 
is incorporated an adjustable relief 
valve which blows off at 55-65 lb/in?. 
Provision is also made in the head 
casting for connections to an oil cooler, 
for use when the engine is employed 
for stationary applications. 

From the relief valve, oil is directed 
into the 3 in diameter main gallery 


drilled longitudinally in the right-hand 
side of the crankcase. Lateral passages, 
‘in diameter, serve the main journals. 
The crankshaft is drilled in the usual 
way between the main journals and the 
crank pins to serve the big ends. These 
in diameter. 


holes are 


Many components of the water pump are 
common with those in units fitted to other 
Commer engines 


The hollow rocker shafts are supplied 
with oil through two, jin diameter 
transverse passages drilled from the 
main gallery. One is at the front and 
serves the right-hand shaft, and the 
other is at the rear and feeds the oil 
to the left-hand shaft. At the outer 
ends of these transverse holes, the oil 
enters the shafts through hollow 
dowels. 

From these dowels, the lubricant is 
passed along the length of the jin 
diameter hole in the shaft and round 
the waisted studs. Two radial drillings 
serve each rocker bearing. From the 


grooves in the bore of each bearing, 
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radial holes distribute the lubricant 
into an annular groove in the housing, 
and thence through + in diameter holes 
to the bushes at the ends of the rockers. 
Star-grooving in the bores of these 
bushes spreads the oil from these holes 
over the bearing surface. 

An intermittent feed is supplied to 
the gudgeon pin bush in the following 
manner. As the pin at the outer end 
of the piston rod oscillates with the 
rod, radial holes in it connect the feed 
hole in the rocker with an axial drilling 
in the piston rod. This axial hole passes 
the lubricant along the rod to the small 
end bush. The bore of this bush is 
helically grooved, and the grooves are 
so spaced that during each oscillatory 
motion of the bearing they together 
wipe the whole of the periphery of the 
gudgeon pin. 

Oil is passed to the chain drive at 
the rear end of the engine through a 
jin diameter passage drilled trans- 
versely from the main gallery. A ys in 
outside diameter pipe is connected to 
this transverse passage and feeds oil 
into the meshing point between the 
chain and the crankshaft sprocket. 
Another pipe of the same size serves 
the chain tensioner sprocket. There is 
a vertical drilling ;s in diameter from 
the left-hand end of the transverse one. 
Branches from this vertical drilling 
serve the jockey sprocket and _ the 
injection pump drive-sprocket bearings. 

The transverse drilling breaks into 
the hole in the crankcase, in which is 
contained the housing for the bearings 
that carry the tubular extension of the 
cupped sprocket of the blower flexible 
drive unit. There is an annular 
groove round this housing and a radial 
hole feeds the lubricant from the 
groove to the space between the two 
bearing bushes. Inside the front bush, 
another hole is drilled radially through 
the tubular extension and through the 
other bush inside it, which carries the 
spindle that drives the blower. 

At the front end of the engine, the 
blower is served from the transverse 
drilling that feeds oil into the right- 
hand rocker shaft. This transverse 
drilling has an elevated overflow at its 
outer end so as to maintain only a small 
head of oil to serve the blower. A 
longitudinal passage is drilled from 
the crankcase, through the blower 
casing to the front end bearing. A 
return passage drains the lubricant 
back into the gear casing at the rear 
of the blower unit, where the level is 
retained by a weir. The overflow from 
this weir drains to the sump. 


Military Aireraft 


HE complete range of shore-based 

and ship-borne aircraft demanded in 
modern war are reviewed in “ Military 
Aircraft of the World,” by H. F. King, 
M.B.E., published by Iliffe and Sons 
Ltd., Dorset House, Stamford St. 
London, S.E.1, at 2s. 6d. net (postage 
4d.). Many of the numerous illustra- 
tions appear for the first time. There 
is a spread of drawings depicting the 
world’s jet bombers. 
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TIN-NICKEL ALLOY PLATING 


A New Decorative and Protective Coating 


nickel alloy plate is a completely 

new decorative and protective 
coating, which has been developed in 
the laboratories of the Tin Research 
Institute, Fraser Road, Greenford, 
Middlesex. When plated on a polished 
basis metal, the alloy deposits in a 
bright form and little or no finishing 
is required. The most outstanding 
property of the deposited plate is its 
resistance to tarnishing, in which 
respect it is as serviceable as chromium. 
It also has a more attractive colour than 
either nickel or chromium; the blue 
and yellow tints respectively associated 
with these metals are absent, the tin- 
nickel ajloy plate having a faint rose- 
pink tint that is generally regarded as 
pleasing and attractive. The plate is 
harder than either tin or nickel and is 
considerably more resistant to attack 
by many corrosive media. 

The alloy deposited by the process 
described below contains approxi- 
mately 65 per cent tin and 35 per cent 
nickel. Unless the electrolyte or plating 
conditions are hopelessly out of 
balance, the composition of the deposit 
never varies by more than a few per 
cent. These figures correspond quite 
closely to an equi-atomic ratio, and 
experience shows that the process 
favours the co-deposition of tin and 
nickel atoms at identical rates. 

Tin and nickel are both fairly 
resistant to corrosion, but each metal 
tarnishes in the air and the initial 
brilliance obtained by polishing or 
other means is soon lost. However, 
tin and nickel form an alloy series 
characterized by a number of inter- 
metallic compounds, which can exhibit 
properties entirely different from those 
of their constituent metals. By electro- 
deposition, it is possible to co-deposit 
tin and nickel in the form of a com- 
pound containing approximately equal 
numbers of tin and nickel atoms; the 
alloy deposit obtained possesses some 
unique properties. 

The tin-nickel alloy may be deposited 
direct on copper  copper-base 
alloys, but when steel is the basis metal 
a copper undercoat is recommended. 
Because tin-nickel electrolyte 
attacks aluminium and zinc-base 
alloys, these metals cannot be plated 
direct but must first be protected by 
plating with a pore-free deposit of 
copper or alternative metal, For most 
purposes a deposit thickness of 
0-0005 in (0-013 mm) will meet require- 
ments. For purely decorative purposes, 
where there is litte wear or abrasion, 
a thickness of 0-0003in (0-0076 mm) 
will give lasting resistance to tarnish- 
ing. These thicknesses apply only to 
deposits on copper and copper-base 
alloys. When steel is the basis metal, 
even if a copper undercoat is used, the 
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thickness of the plate should never be 
less than 0-0005 in (0-013 mm) and for 
some purposes a thickness of 0-001 in 
(0-025 mm) may be needed. 
The electrolyte for the process has 
the following optimum composition : 
Oz/ 
Gm/ Imp. 
litre gal. 
Stannous chloride (contains 
52-6 per cent Sn) is 
Nickel chloride (contains 
24-7 per cent Ni) 
Sodium fluoride 
Ammonium bifluoride 
This make-up gives: 
Total fluorine 
Free hydrofluoric acid .. 6 1-0 
The range over which the composi- 
tion of the electrolyte may be varied in 
practice is given later. It should be 
explained that the free hydrofluoric 
acid is derived from the ammonium 
bifluoride, which is to be regarded as 
one molecule of ammonium fluoride 
associated with one molecule of free 
acid. In making up the bath it is 
important to ensure (a) that the 
chemicals used are of a sufficiently high 
degree of purity; (b) that the correct 
method of preparation is employed. 
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Plating equipment 

Since the electrolyte is corrosive, all 
parts of the plating equipment likely 
to come in contact with it must be 
properly protected. Nickel, some 
plastics, and certain rubbers are not 
attacked by the solution. Any plastic or 
rubber must not only be able to resist 
the solution, but, equally important, 
it Must not contaminate the solution by 
the leaching out of impurities even in 
traces. For the latter reason, plastics 
containing a plasticizer are generally 
unsuitable. Some plastics that are 
chemically satisfactory have insufficient 
mechanical strength at the working 
temperature of the bath to allow them 
to be used for tank linings. Several 
grades of natural and synthetic rubbers 
have given satisfactory results. With 
rubber, the important considerations 
are the free sulphur content and filler 
content, both of which should be as 
low as possible. For small installations, 
Perspex and Polythene are excellent 
tank linings, but their high cost makes 
them less attractive for large plants. 
An alternative that can be confidently 
recommended for both large and small 
units is neoprene ebonite. 

Except for small units, which may 
be fabricated from Perspex or Poly- 
thene sheet strengthened by external 
metal bands, or made of moulded 
plastic, the plating tank should be of 
steel lined with rubber or plastic. As 
the electrolyte is operated hot, some 
means must be provided for heating 
the solution. An external water jacket, 


internal electric immersion heaters or 
steam coils may be used. Internal 
heaters must be either of solid nickel 
or of steel that has been very heavily 
nickel plated, at least 0-002 in (0-05 mm) 
of nickel. In operation the electrolyte 
must be maintained at a temperature 
of 65-70 degC (149-158 deg F). Ther- 
mostatic temperature control is an 
advantage in large installations. 

When hot, the tin-nickel electrolyte 
may slowly evolve hydrofluoric acid, 
especially after fluoride additions have 
been made, and as this acid is toxic, 
full precautions must te taken to 
protect the operators from inhaling it. 
Therefore the plating tank must be 
provided with means for removing 
vapour from the surface of the electro- 
lyte or of deflecting it away from the 
operatives. The best method is by 
exhaust ducts running along the two 
longer sides of the tank; the surface 
of the ducts on which electrolyte might 
condense and drain back into the bath 
must be protected by rubber or plastic 
in the same way as the tank, while the 
upper parts of the ducts should be 
protected by acid-proof paint. As the 
cathode efficiency of the tin-nickel 
electrolyte approaches 100 per cent 
there is no evolution of spray from the 
solution 

Since it is essential that the electro- 
lyte is kept scrupulously clean at all 
times, filtration is of particular import- 
ance. Continuous filtration is advised. 
Both the filter and the pump must be 
designed to resist the electrolyte, and 
the filter should be of a type that 
permits the use of paper, supported if 
necessary by cloth, as the filtering 
medium. Filtering fabrics other than 
paper are generally unable to retain 
fine particles which, if not removed, 
cause pitting. Treatment with activated 
carbon should be restricted to occa- 
sions when the electrolyte has become 
contaminated with organic matter, 
since it is very difficult to prevent the 
passage of fine particles of carbon 
through the filter into the bath. Any 
carbon that does enter will cause pitting. 

The equipment: should — include 
mechanism for reciprocating the work 
slowly over a few inches. This reduces 
any tendency to burning on high 
current density areas and helps to 
ensure that the plate is consistently 
bright. Vertical reciprocation is pre- 
ferred to horizontal reciprocation. 


Anodes 

For commercial applications at the 
present time, the simultaneous use of 
separate nickel and tin anodes is 
recommended. For ease of control it is 
an advantage to have separate anode 
circuits so that the current through the 
tin and nickel anodes can be adjusted 
independently. The tin and nickel used 
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for the anodes should be of the highest 
purity commercially available. Lead is 
a most objectionable impurity; it is 
worth paying a premium to obtain tin 
anodes that are virtually lead-free. 
Anode hooks should be of nickel, and 
all the anodes, both nickel and tin, 
must be bagged. Terylene cloth or 
stout nylon may be used for the bags; 
the fabric used should have a close 
texture to retain sludge. 

If the bath is likely to remain idle 
for several days, the tin anodes should 
be withdrawn; the nickel anodes should 
at all times be left in the electrolyte. 
Anodes need not be washed on 
removal; for preference they should be 
hung up and allowed to drain into the 
drag-out tank. As the anodes are 
bagged, it is not easy to see when they 
are almost consumed, but this condi- 
tion is indicated by a marked rise in 
anode voltage. 

It is not possible to state precisely 
the bath voltage, since this depends 
upon the dimensions of the installation, 
on the distance between the anodes 
and cathodes, and on other factors. 
However, as a general guide it may 
be taken as in the range 2-0-3-5 volts. 
For barrel plating a higher voltage is 
necessary. The tin anodes should oper- 
ate at about 0-1 volt higher than the 
nickel anodes. 

For the cathode current density, the 
recommended range is 15-25 amp/ft?. 
The cathode efficiency is 100 per cent. 
The current density on the nickel 
anodes is not critical and may be any- 
thing in the range 1C-50 amp/ft?. On 
the tin anodes the current density must 


not be less than 50amp/ft®. Lower 
current densities cause excessive 
sludging of the tin anodes. Current 


densitizs considerably higher than 
50amp/ft? are permissible; for 
example, the figure can be doubled if 
the plating conditions make it con- 
venient to do so. The anode efficiencies 
for both nickel and tin approach 100 
per cent. In_ practice, the bath 
remains in fair balance if the current 
is equally divided between the tin 
anodes and the nickel anodes. This 
current subdivision is recommended. 
Loss of tin through oxidation should 
be compensated by the addition of 
stannous chloride and not by redressing 
the anode current balance. 

The tin-nickel electrolyte is sensitive 
to metallic and organic impurities, 
Organic impurities should be com- 
pletely absent, and the maximum 
limits for metallic impurities are: 


Lead 25 parts per million 
Copper 0-2 g per litre 
Antimony 0-4g per litre 
Cadmium 1-5g per litre 
Zinc 1-5g per litre 
Iron 0-5 g per litre 


High grade chemicals must therefore 
be used in making up the bath. There 
is no difficulty in obtaining all the bath 
ingredients commercially in a_ suffi- 
ciently high state of purity. The Tin 
Research Institute can advise as to 
where suitable chemicals can be 
obtained. Electrolyte preparation is 


facilitated if two tanks are available so 
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that the solution can be filtered from 
one into the other. The make-up 
procedure is: 

First the plating tank is filled to 
two-thirds of its volume with softened 
or distilled water, and the water 
temperature is raised to about 65 deg C. 
The total amounts of ammonium 
bifluoride and sodium fluoride required 
for the final volume of the electrolyte 
are added and dissolved by constant 
stirring. The stannous chloride is then 
added and dissolved, followed finally 
by the nickel chloride. This solution 
is allowed to stand for several hours 
and is then filtered, first through 
activated carbon and then through 
paper. Filtering through very closely 
woven paper is essential to remove 
every trace of carbon, since residual 
carbon causes serious pitting at the 
cathode. As a substantial volume 
increase accompanies the dissolution 
of the chemicals, the final volume will 
probably be about correct, but if the 
volume is low it should be adjusted by 
the addition of softened or distilled 
water. The pH of the solution should 
be about 2:5. 


Process operation and control 

This tin-nickel plating process is 
simple to operate and easy to control. 
Success depends mainly upon correctly 
maintaining the composition of the 
bath, particularly in regard to the con- 
centrations of stannous tin and fluoride, 
and on observing the recommendations 
given for current densities and working 
temperature. Cleanliness of the elec- 
trolyte is of primary importance. 
Freedom from suspended impurities is 
essential, and it is equally important 
that the electrolyte be free from dis- 
solved impurities, many of which, even 
in relatively small amounts, spoil the 
deposit. 

The most common dissolved im- 
purities are metals, which may enter 
the bath through careless operation. 
A frequent cause of this type of con- 
tamination is the practice of leaving 
work to be plated suspended in the 
bath for some time before the current 
is switched on. It must be remembered 
that the electrolyte attacks all common 
metals and alloys with the exception of 
nickel, and if, for example, steel or 
brass articles are left idle in the bath 
even for a very short time, they will 
begin to dissolve in the solution. 

If the bath is correctly operated, 
almost as much metal dissolves from 
the anodes as deposits on the cathode, 
and the concentrations of tin and nickel 
in the electrolyte do not alter rapidly, 
although there is a tendency for the 
amount of stannous tin in the bath 
slowly to diminish. There is some loss 
both of the metals in the bath and of 
fluoride through drag-out, but most of 
this can be reclaimed by transferring 
the work to a drag-out rinse before 
rinsing proper; the loss from the main 
tank can be corrected by making up 
from the drag-out tank, which should 
be maintained at about pH 2-5. 

Fluorides are slowly lost while the 
bath is at working temperature, and as 
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the appearance and particularly the 
brightness of the plate, depends largely 
upon the fluorine content, these losses 
must be made good. Loss of fluoride 
occurs by precipitation of a compound 
and by drag-out; the first is the more 
important. Primarily the production of 
plate with the correct composition and 
maximum brightness depends on (a) 
maintaining the stannous tin content 
within the limits 22-26gm per litre 
(3-5-4.20z per Imp gal) and (b) 
ensuring that at least sufficient fluoride 
is present to provide four fluorine atoms 
for every stannous tin atom, and six 
fluorine atoms for every stannic tin 
atom in the electrolyte. Compliance 
with these requirements is of funda- 
mental importance. The aim should 
be to keep the electrolyte within the 
following composition range:— 


Gm/ Oz/ 
litre Imp gal 
Stannous tin 22-26 3-5-4.2 
Stannic tin 6-12 1-0-2-0 
Nickel 50-60 8-0-9.6 
Sodium 15-20 2-4-3-2 
Total fluorine 28-38 45-61 
Free hydrofluoric 
acid 5-6 0-8-1-0 
Organic contamination of the bath 


must be avoided. Such contamination 
causes pitting of the deposit and in 
extreme cases may lead to suppression 
of the nickel with the result that only 
dull tin is deposited. A _ solution so 
contaminated can be rectified by treat- 
ment with activated carbon. The best 
way to carry out this treatment is to 
pump the solution into a separate tank, 
stir in about | lb of activated carbon 
per 100 gallons, allow to stand for three 
to four hours and then pump back 
into the plating tank through clean 
filter paper. If the electrolyte has 
become contaminated with metallic 
impurities, rectification is best effected 
by a plating-out process. The bath 
should be operated overnight on 
dummy steel cathodes at a current 
density not exceeding 5 amp/ft’. 

In preparing the work for plating, 
the usual care should be taken to 
ensure the complete removal of surface 
oxide, grease, etc. The tin-nickel 
deposit has little self-smoothing action 
and therefore its brightness depends 
upon the quality of the surface on 
which it is deposited. If the basis metal 
is highly polished, the plate will be 
bright and, in general, may be accept- 
able as it comes from the bath. On 
irregularly shaped articles the plate 
may show a slight lack of brightness on 
certain areas, but a very slight buffing 
will bring up the full lustre. 

As the tin-nickel electrolyte has 
exceptionally high throwing power, the 
use of internal anodes is rarely neces- 
sary. When work is racked precautions 
must, of course, be taken to ensure that 
one article does not shield another. 
If there is more than one row of 
cathodes in the bath, additional rows 
of anodes must be provided so that 
there are anodes on each side of the 
work, 

Topping up while the bath is in 
operation will lead to a cold, dilute 
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layer in the upper part of the bath, and 
any work plated in that layer is liable 
to come out dull. A good way to top 
up is through the filter. At all times 
it is particularly important to ensure 
that the electrolyte is uniform in tem- 
perature and concentration throughout 
its bulk. At a current density of 
25 amp/ft* a thickness of 0-0005 in is 
deposited in 15 minutes; as the cathode 
is always 100 per cent, the time for 
plating a given thickness at any given 
current density within the working 
range can be calculated. Barrel plating 
does not present any difficulty, and 
special modifications in electrolyte com- 
position or plating technique are not 
necessary. Barrel plating is best done 
in immersed or partly immersed barrels. 

The tin-nickel deposit is inherently 
very resistant to corrosion. In_ the 
atmosphere, pore-free deposits remain 
permanently bright and perform as 
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well as, or better than, chromium on 
nickel. If the alloy is deposited direct 
on steel, pores must be absent, as 
otherwise the steel will be attacked at 
the pore sites. Since it is difficult with 
any electro-deposit to ensure complete 
freedom from pores unless the deposit 
is very thick, it is recommended that 
steel should be copper plated before 
the tin-nickel is deposited. The copper 
undercoat should be at least 0-0005 in 
thick. 

Investigation has shown that the 
plate is almost completely immune to 
attack by condiments, including com- 
mon salt. It is not attacked by dilute 
mineral acids; it is attacked by concen- 
trated hydrochloric and sulphuric 
acids, but only very slightly by 
concentrated nitric acid. In other 
corrosive media tin-nickel has proved, 
with one or two minor exceptions, to 
be very much more resistant to attack 
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than either tin or nickel. As tin-nickel 
alloy is an inter-metallic compound it 
is inherently somewhat brittle, and it 
is not practicable to carry out much 
fabrication after plating. It must, 
however, be emphasized that tin-nickel 
deposits are free from internal stress 
and hence there is no danger of spon- 
taneous cracking and flaking away from 
the basis metal that characterizes some 
bright deposits that are not stress free. 

The process described in these notes 
was originated and developed in the 
laboratories of the Tin Research 
Institute. Patents have been obtained 
in a number of countries to establish 
indisputable publication of the process. 
They will be allowed to lapse at the 
earliest possible moment, but mean- 
while licences to use the process will 
be granted without fee, since it is not 
the practice of the Institute to make 
any charge for the use of its inventions. 
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Brief Reviews of Current Technical Books 


Electrical Ignition Equipment 

By F. G. Spreadbury, M.inst.B.E., 
M.A.LE.E. 

London: CONSTABLE AND Co., Ltb., 
10-12, Orange Street, W.C.2. 1954. 
54in x8} in. 227 pp. Price 25s. 

The author of this book is a Lecturer 
in Mathematics at the Regent Street and 
Northampton Polytechnics and a Lec- 
turer in Electrical Science at the Padding- 
ton Technical College. In scope, this, 
the first edition, includes almost all 
ignition systems at present in use as well 
as some details of others that may have 
wider applications in the future, It deals 
with construction, design and testing, as 
well as with engine requirements and 
conditions relevant to ignition. There- 
fore, it should interest all who are con- 
cerned with electrical ignition equipment 
and the theory of ignition in automobile 
and aircraft engines. 

The book is written ct an intermediate 
level, and some idea of its scope can 
obtained from the items dealt with in 
the first chapter, which is entitled “ Igni- 
tion of Explosive Mixtures.” This chapter 
occupies 25 pages, and deals with: 
Inflammability of explosive mixtures; 
effect of pressure; ignition temperature; 
arc ignition; theory of ignition; practical 
ignition conditions; timing; effect of fuel- 
air ratio; influence of compression ratio; 
pre-ignition; detonation; lead influence; 
plug position and practical ignition 
systems. There are five more chapters, 
headed: Sparks, spark gaps and sparking 
plugs; Ignition coils; Magnetos; Con- 
struction and design of ignition systems; 
Testing ignition equipment. 


Energy Transfer in Hot Gases 
Washington: NATIONAL BUREAU OF 
Sranparps, U.S. Department of Com- 
merce, Washington, 25, D.C. 1954. 
6 in x 94 in. 126 pp. Price $1.50. 
This book is, in fact, the proceedings 
of the N.B.S. Semi-Centennial Sym- 
sium on Energy Transfer in Hot Gases, 
held on September 17-18, 1951. The 


problems of radiation from flames and hot 
gases, and basic physical and chemical 
mechanisms governing energy transfer in 
those media are subjects of current 
interest that several divisions of the 
National Bureau of Standards have been 
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30s. net. By post 30s. Bd. 
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Equipment By E. T. Lawson Helme, 


A.M.A.E.T., A.M.1.M.1. 
10s. 6d. net. By post 10s. 11d. 


ELECTRICAL SERVICING OF THE 
MOTOR VEHICLE 

Principles, Design and Choice of Test A para- 
tus. By E. T. Lawson Helme, A.M. 
A.M.1.M.A. 8s. 6d. net. ag 
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By Donald H. Smith, M.1.Mech.E. 12th Ed. 
12s. 6d. net. By post 13s. 
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By K Newton, M.C., 
A.M.inst.C.E., M.1.Mech.E., and W. Steeds, 
O.B.E., B.Sc., A.C.G.1., M.1.Mech.E. Sth Ed. 
35s. net. By post 36s. 2d. 
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Volume | 63s. net By post 65s. 
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actively investigating. These problems are 
of both theoretical and practical import- 
ance in a number of fields, since improve- 
ments in heating devices of all kinds, gas 
turbines and internal combustion engines 
depend upon a full understanding of the 
detailed mechanisms of energy transfer 
and the combustion process. 

Each of the sixteen chapters is a paper 
read at the Symposium. Some idea of the 
nature of the work can be gained from 
the following three headings of papers 
chosen at random from those in the book. 
One is entitled “ Processes of electronic 
excitation in relation to flame spectra,” 
by A. G. Gaydon. Another is “ Spectro- 
scopic studies of low-pressure combus- 
tion flames,” by S. S. Penner, M. Gilbert 
and D. Weber, and the third is “ Infra- 
red emissivity of diatomic gases,” by S. S. 
Penner. Most of the papers contain half- 
tone and line illustrations. 


Strength of Materials 

By A. Morley, O.B.E., D.Sc., Hon. 
M.I.Mech.E. 

London: LONGMANS, GREEN AND Co., 
LID. and 7, Clifford Street, W.1. 
1952. 54 in x 8} in. 583 pp. Price 25s. 
Since this book was first published in 

1908, it has been widely used not only 

by engineering students, for whom it was 

written, but also as a work of reference 
by practising engineers. When the ninth 
edition was produced, the need for 
resetting the type gave an opportunity for 

complete revision, and some of the 
chapters and articles were re-written. 
Notable instances are the work on fatigue, 
criteria of elastic strength, creep, metal- 
lurgical developments of ferrous metals 
and methods of testing. More use, too, 
was made of electrical strain energy and 
the theorems related to it for the deter- 
mination of elastic deformations. In this, 
the tenth edition, many small changes 
and additions have been made, particu- 
larly in relation to helical springs, strain 
gauges and strain analysis. The book is 
so well known that it is unnecessary to 
give further details. 
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AUTOMATION 


Recent Developments at Ford Motor Company, U.S.A. 


president in charge of manufac- 
turing at the Ford Motor 

Company, automation is the term 
applied to electrically controlled auto- 
matic movement of parts to be 
processed through and between a 
connected series of machines which 
perform many different operations and 
their unloading at the other end of the 
line, all without manual handling. 
When such a production line has been 
designed, equipped and installed with 
maximum exactness, the following 
results are obtained:— 

Reduction of floor area requirements 

in the plant; 

Increase in production rate; 

Lessened overhead costs; 

Closer dimension tolerances; 

More precise inspection 

operations; 

Lower unit cost of products; 

Cleaner plant floor, and 

Easier, safer, more interesting work. 

The most notable example of auto- 
mation in the industry is the new 
machine line in the Ford Company’s 
Cleveland, Ohio, engine plant 
which finish-machines rough 
cast six-cylinder engine blocks, 
which are produced in the 
foundry by the new method. 
Eight-cylinder blocks for Mer- 
cury cars are also machined 
automatically. Machining of 
the latter is done by a series 
of forty-two machines con- 
nected mechanically and elec- 
trically in a serpentine line 
that occupies more than an 
acre of floor area and would, if 
it were straight, extend more 
than a third of amile. As the 
engine blocks move from one 
end of the line to the other, 
the machines perform 530 
cutting and drilling operations 
on each casting. Typical 
machines and a_ transfer 
mechanism are shown in the 
accompanying illustrations. 

Development of this system 
and setting up the equipment 
required more than six years 
of engineering study, planning 
and designing and involved 
great expenditure for 
machines, control equipment 
and setting-up labour. It 
included provision of equip- 
ment for casting and machin- 
ing engine blocks and heads, 
machining crankshafts, con- 
necting rods, aluminium 
pistons and other parts, and 
the assembling of engines 
ready for operation. The 


C teesce by D. S. Harder, vice- 


after 


many factors that need con- 
sideration and exacting study 


H. W. Perry 


in the establishment of automation in 
a factory are discussed at length in a 
paper by G. G. Murie, supervisor of 
design and manufacturing engineering 
at the Ford engine and foundry divi- 
sion, which was presented at the 
November, 1953, meeting of a branch 
of the National Metal Trades 
Association. 

Mr. Murie stated at the start that 
reduction of costs is the underlying 
purpose served by the evolution in 
manufacturing methods in the auto- 
mobile industry and that the keynote 
of all planning is proper and simple 
design of product items for economical 
manufacture and reduction of produc- 
tion-line maintenance. The extent to 
which it was possible to introduce 
automatic production was decided 
largely upon’ engineering _ studies, 
experience of the automobile company 
and the machine-building industry, 
and study of the economics of the 
subject. 

The principal matters requiring 
solution were: type of machinery 
needed for transferring parts in process 


Transfer machines for six-cylinder engine blocks. 
station machine in the foreground mills both ends 


The five- 


from one machine to the next; use of 
company-owned standard machines or 
need of. special machines to be built; 
plant layout of the production line to 
make best use of the floor area; pro- 
vision of means for minimizing main- 
tenance to prevent or reduce the time 


_ of interruptions of machining opera- 


tions; automatic disposal of scrap; 
reassignment of workers so as to utilize 
mental ability instead of muscular 
strength; and co-ordination and support 
of the programme by company 
management to obtain maximum 
benefits from the technical skills. 
Production of finished engine blocks 
or engine parts by automatic machines 
connected in line requires transfer 
mechanisms which move the units from 
one machine to the next, places them 
in the loading stations in correct posi- 
tion for machining and may also then 
rotate or tilt them for proper loading 
in the next boring, drilling or cutting 
machine. Usually a group of devices 
is needed if the number of machines 
required for one type of operation 
differs from that used for the following 
operation. To synchronize 
the movements, the loading 
and unloading of individual 
machines are interlocked elec- 
trically through a_ control 
panel so that they do not occur 
while the machines are going 
through their operating cycles. 
Engine blocks and heads are 
seldom touched by workmen 
before final assembly. Instead, 
electric “nerve centres” direct 
all movements through the 
machine line by means of 
mechanical arms and fingers. 
Electrical switches send hun- 
dreds of information items 
continuously from a_ single 
machine to such a centre. 
One information post may 
report that a certain machine 
is ready to go to work, another 
post that an engine block on 
the conveyor is waiting for 
processing, and a third post 
informs that steel arms and 
fingers are poised to transfer 
the block into working position 
in the machine. When all 
these conditions are right, the 
electric brain turns on the 
power that actuates_ the 
sequence of movements. After 
operations by one machine are 
completed, the transfer mech- 
anism shifts the engine block 
to the next machine, loads it 
in working position and gets 
set to repeat the operation 
with the next block. The 
brain can direct such opera- 
tions simultaneously for the 
K 
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One of the transfer mechanisms for 


many machines in the line. 

Even collection and removal of all 
swarf {rom the machines is mechanized 
and automatic. Covered trenches and 
troughs in the plant floor extend to all 
machines that generate more than 
40 lb of swarf per day. Three chip- 
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moving blocks between machines 


handling methods are used. Chips from 
dry machining operations on cast iron 
are moved in a trough which passes 
through all the machines and is oscil- 
lated in a trench by a small motor 
having an eccentric drive which thrusts 
the chips along by vibrator conveyor 
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that dumps them into a_ hopper 
located in a pit 10ft square. Inter- 
ruption of an electric-eye beam when 
the hopper is filled stops the oscillating 
conveyor long enough for the hopper 
to rise automatically and discharge the 
chips into four-wheeled cars to be 
hauled to a briquetting house to be 
processed for re-use in the foundry. 

Steel chips from wet machining of 
crankshafts and connecting rods in a 
separate automatic production line are 
removed by an agitator conveyor con- 
taining a soluble oil that flushes them 
down inclined trenches into tanks 
under the floor. The soluble oil is then 
pumped back into the system through 
overhead piping and the chips are 
scraped by a moving bar from the 
bottom of the tank and along inclined 
conveyors to removal carts. Grindings 
are simply flushed through trenches 
into receiving tanks. There are sixteen 
collecting tanks in the wet system, the 
largest having a capacity of 10,000 U.S. 
gallons. 

Although assembling of the many 
parts with the finished engine blocks 
must be done manually, the heavy 
handling and danger involved in usual 
methods have been eliminated and the 
plant floor cleared of conventional 
assembly-line conveyors. Mechanical 
arms suspended from an _ overhead 
monorail system lift the 180 lb engine 
blocks as they reach the end of the 
machining line and carry them auto- 
matically to various assembling stations 


This machine automatically broaches the main bearing journals and locks, and the top and bottom faces of the cylinder block. 
Output is at the rate of 150 components per hour 
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to which they are sent by switches in 
the monorail lines. The turn of a 
crank on a lifting arm tilts a block to 
any position or angle that is most con- 
venient for fitting any of the many 
parts, such as shafts, connecting rods, 
pistons, head, valves, carburettor and 
spark plugs. Any engine that may need 
more than normal assembly work can 
be shifted to a side track by merely 
flicking a selector button, thus avoiding 
interruption of other assembling opera- 
tions. There are no hanging chain 
hoists or other manually operated 
devices that would require physical 
effort and distract attention from pre- 
cision assembling work. 

Automation has some disadvantages 
as well as advantages, as Mr. Murie 
pointed out. It creates maintenance 
problems because the entire system is 
geared to production at a uniform rate 
per hour, with no possibility of making 
up for loss of output caused by the 
breakdown of even a small device or 
replacement of a cutting tool that fails. 
Therefore, plans for preventive main- 
tenance were started by Ford execu- 
tives during the early stages of the new 
programme. They include the keeping 
of accurate records of lubrication 
and expected durability of parts that 
wear fast or may break and their 
replacement before they are likely to 
fail. Standard cutting tools are used 
wherever possible so that tool change 
time is reduced to a minimum. 

A cardinal innovation in this connec- 
tion was the development of a tool- 
control board on which each tool has 
a definite location and is pre-set to 
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specific standards in readiness for 
immediate replacement of a worn tool 
without need of adjustments on the 
machine. A tool meter on the board 
is connected to each tool in a machine 
and pointers on the dial are set to a 
predetermined number of work pieces 
to be machined before regrinding of a 
tool becomes necessary. When any 
tool in the machine has done its work 
on that number, the control board shuts 
down that machine and the tool is 
changed. The set-up man can deter- 
mine by scanning the board which tool 
or tools should be changed at once, 
and he selects at the same time other 
tools to change as pointers over a red 
area on the dial indicate that those in 
use are close to their limit of working 
capacity or efficiency. This tool-change 
procedure effects large financial savings 
by minimizing tool breakage, the 
number of production parts damaged 
in process, and down time of the whole 
production line. A preliminary phase 
of preventive maintenance was the 
simplifying of design details of the 
system and making many of the devices 
with a large factor of safety against 
failure. 

Another disadvantage of automation 
is that engineering costs are very high 
because so many factors are involved 
and require most careful planning and 
hours of designing before starting 
construction. Then installation of a 
production system usually necessitates 
the relocation of machines, which may 
be expensive and seriously delay pro- 
duction of parts and final assembly of 
a company’s product. However, loss 


THE oil used to lubricate a pair of 
worm gears has to serve two pur- 
poses. First, it serves to reduce friction 
and wear between the surfaces of the 
worm threads and wheel teeth; 
secondly, it helps to carry away the heat 
generated in the zone of contact. It is 
known that a very high local tempera- 
ture occurs at the point of contact 
between gear teeth, and it is desirable, 
particularly with worm gears, that there 
should be a flood of lubricant to prevent 
excessive heat build-up on the worm 
threads. 

The normal and most widely used 
method of lubricating worm gears is by 
means of an oil bath. If the worm is 
below the wheel, the bath is usually 
arranged with a level such that the 
lower part of the worm dips in the bath. 
If the worm is overhead, it is usual to 
provide an oil bath in which the lower 
teeth of the wheel dip. 

Oil baths give satisfactory results in 
all cases except where the speed of the 
wormshaft is very high. If the pitch 
line speed of the worm exceeds about 
2,500 ft. per minute, there is a tendency 
for centrifugal action to throw the 


WORM GEARING LUBRICATION 


lubricant off the teeth and threads. It is 
then desirable to use a jet of oil under 
pressure and diretced on to the entering 
side of the worm threads and wheel 
teeth. If the mass of the oil bath and 
gear case is not sufficient to keep the 
general temperature of the oil within 
reasonable limits, it may be desirable to 
circulate the oil through a cooler. 

Lubrication by oil mist is not 
generally satisfactory, because, although 
it may provide a film of oil between the 
teeth and threads, it does not usually 
provide the flood of oil necessary to 
carry away the heat. For the same 
reason, grease lubrication is generally 
unsatisfactory for worm gearing unless 
the speed is very slow. The gears tend 
to cut a channel through the grease, so 
that in time there is no lubricating film 
and no flow of lubricant to carry heat 
away. 

The British Standard Specification 
for worm gearing suggests that the tem- 
perature rise of the lubricant should not 
exceed 100 deg F above the surrounding 
atmospheric temperature. Without using 
a thermometer, it is possible to obtain 
a rough guide to the temperature of the 


of output may be avoided or greatly 
reduced by installing the automation 
line when production is shut down 
owing to changes in the product model 
and in machining operations which 
make rearrangement of machines neces- 
sary in any case. 

A further disadvantage is_ that 
machine tools built by various machine 
companies differ greatly in design of 
the loading stations. Careful study and 
planning of transfer devices must be 
done if such different machines are to be 
coupled in a continuous automatic line. 

Whether or not it is advisable for a 
company to adopt an automation 
system is, therefore, a matter of 
economics. Keen competition within 
the industry dictates reduction of costs 
and faster volume output, but expen- 
ditures for machinery and equipment 
must not be so large as to nullify the 
objective of financial gain and other 
benefits. It is important to give careful 
attention to the question of production 
equipment amortization. Some equip- 
ment may become useless after a year 
of use owing to product changes or 
obsolescence. But annual changes in 
engines and chassis parts may be such 
that the basic automation system can 
be used for several years without much 
additional investment in the machines. 
In many cases, it was emphasized, 
correctly designed equipment costs 
little more than standard devices. All 
the machinery and equipment in the 
cylinder-block department of the Ford 
engine plant in Cleveland is new and of 
latest design, including many transfer- 
type machines. 


oil bath on a running gear by applying 
the fingers or the palm of the hand to 
the outside surface of the gear case. At 
a temperature of 140 deg F in the oil 


bath, the hand can be maintained 
permanently on the outer surface of the 
box, but at a temperature of 160 deg F, 
it is usually only possible to maintain 
contact for about five seconds. 
The viscosity of the oil for 
gears depends upon the size and speed 
of the gears and on the conditions under 
which they are running. John Holroyd 
and Co. Ltd. recommend oils varying 
from S.A.E.140 to a lighter oil of about 
S.A.E.50. Cold starting conditions 
require a lubricant that will flow readily 
at low temperatures, whereas a geal 
working in a hot atmosphere generally 
calls for a heavy grade of oil. There is 
still much room for further research on 
the subject, but John Holroyd and Co 
Ltd. consider that the best results are 
obtained by using as heavy an oil as 
circumstances will permit. For worm 


worm 


gearing they have never found any ad- 
vantage in the use of extreme pressure 
lubricants or even in the use of mild 
additives. 
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FAST-ROLL SPOT WELDING 


A New American Technique for High Speed Operation 


Y means of a new tech- 
Bos: and modified 

equipment, the Ryan 
Company of 
America have recently in- 
creased welding speeds by 
more than 100 per cent and at 
the same time improved the 
quality of the welds. Specially 
equipped ‘Taylor - Winfield 
machines are employed. They 
produce gas-tight seam welds 
at 26in per minute in com- 
parison with speeds. of 
between 6 and 12in per 
minute that were obtained 
with the equipment hitherto 
used. Spot welds on lin 
spacings can be effected at 
68 in per minute in contrast 
with the former rate of 21 in 
per minute. This improved 
performance is obtained in 
welding tough stainless steels, 
Inconel X and W, Haynes 
Stellite No. 25 and other crack- 
sensitive alloys used in the 
fabrication of after-burners, 
variable nozzles, exhaust 
cones, and other high temper- 
ature jet engine components. 

These new Taylor-Winfield 
machines have been equipped 
with fast-indexing mechanisms 
for roll-spot welding. The 
devices are air-operated, elec- 
tronically - controlled units 
consisting of two horizontally- 
opposed bellows that actuate 
an over-riding clutch, The 
clutch, which is actuated by standard 
air-line pressure at 801b/in?, rotates 
the upper wheel electrode of the 
machine. When a switch is pressed, 
the continuous electric seam welding 
drive mechanism of the Taylor-Win- 
field machine is detached and the roll- 
spot drive takes over. It can be set by 
indicator to index in single or multiple 
movement and to spot weld at spacings 
from zero to five inches. 

The new controls are a distinct 
advance over the Geneva-type used 
previously, With the Geneva drive only 
limited flexibility is available, since the 
proportion between the dwell time and 
the indexing time is a fixed ratio that 
depends upon the gearing and the drive 
mechanism. It can be varied only in 
fixed increments. The Taylor-Winfield 
drive provides infinitely variable dwell 
and indexing time ratios. 

Originally the new mechanism was 
developed to effect spaced out spot 
welds at increased speeds, but another 
application—faster seam welding—has 
also been conceived for it. With con- 
tinuous drive machines, certified gas- 
tight seam welds could not be made at 
speeds exceeding 6 to 12 in per minute 
in the crack-sensitive alloys. When 
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Spot welding machine with Taylor-Winfield control 


these rates were exceeded, the metal 
temperature rose to the point where 
undue’ shrinkage and _ distortion 
occurred and cracks developed. 

Careful analysis of the phenomenon 
disclosed that with continuously rotat- 
ing electrodes, a large number of over- 
lapping spot welds was necessary to 
produce a gas-tight seam, because each 
spot weld was inferior to spot welds 
produced under static conditions. Con- 
sequently, the Ryan technicians 
directed their efforts towards the 
speediest intermittent operation com- 
mensurate with high quality. 

The Taylor-Winfield drive was 
speeded up beyond its already rapid 
action. Exhaust mufflers were changed 
and a design that exhibited less back 
pressure was installed. In addition, an 
improved air-intake valve with a faster 
action was incorporated and a new type 
of faster-meshing gearing was deve- 
loped to provide greater speed. 

As a result of these modifications, it 
was possible to employ completely new 
performance ratios. Dwell time, during 
which the electrodes are motionless, 
was reduced to the shortest possible 
interval compatible with the production 
of a sound weld structure. Indexing 


time, which is the time lost 
in making the switch from 
one spot weld location to the 
next, was also greatly reduced. 
Owing to the flexibility of 
the equipment, these time 
ratios can be co-ordinated to 
give the optimum values for 
different materials and 
thicknesses. 

When precision control of 
intermittent operation was 
effected it was found that 
better spot welds were being 
produced than under con- 
tinuous operation. The spot 
weld nuggets were sounder 
because the metal was held 
under forging pressure during 
the cooling cycle and a larger, 
stronger nugget was made. 
Furthermore, as the sheets 
were held during cooling, 
shrinkage and distortion from 
heat were greatly reduced. 

The fact that sounder spot 
welds could be produced by 
the new technique suggested 
that gas-tight seam welds 
could be formed with fewer 
spots and at greater speeds. 
This has proved to be correct. 
For example, on a_ typical 
assembly formed of two 
sheets of 0-045 in Inconel W, 
it had previously been neces- 
sary to make 11 overlapping 
spot welds per running inch 
to produce certified seams 
under continuous drive, and 
because of the proximity of the welds 
and the consequent accumulation of 
heat, 12in per minute was the maxi- 
mum speed that could be employed. 
With the new roll-spot technique, 
certified seams can be made with only 
54 spot welds per inch and 26in of 
seam can be produced per minute. 

The new technique is equally satis- 
factory for spaced out spot welding. 
For example, in spot welding a General 
Electric J-47 jet engine tail pipe, 300 
spot welds are made at 1 in centres on 
one seam. Welding is effected at the 
rate of 68 in of seam per minute against 
the rate of 21 in per minute with the 
older methods. Improvements are now 
being developed to allow speeds of 
80 in per minute to be employed. The 
development is economically sound. A 
Taylor-Winfield accessory drive costs 
about 15 per cent of the price of a new 
machine. For this outlay, the machine 
capacity is at least doubled. 

Although this, like other welding 
developments made by the Ryan Aero- 
nautical Company, is _ intended 
primarily to meet the exacting require- 
ments for aircraft jet engine com- 
ponents in difficult materials, it can also 
have other applications. 
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ROLLING MILLS 


The New Plant of T.I. Aluminium Ltd. 


have been great advances in this 

country in the manufacturing 
techniques used for the production of 
rolled aluminium products. These 
developments have entailed very large 
capital investment, and have been 
undertaken with two objects in mind— 
first, the improvement of the product 
and second, to reduce the manufactur- 
ing costs and the selling prices of alu- 
minium mill products. The first aim 
has been fully achieved, and present- 
day products have much - greater 
uniformity of physical and mechanical 
properties than comparable pre-war 
products. At the same time, the new 
techniques also give a better degree of 
surface finish and greater dimensional 
accuracy on plates, sheets and strip. 

With regard to the second aim, the 
question of price, the position is not so 
favourable, for two reasons, both out- 
side the control of the organizations 
comprising the British aluminium 
industry. The improved manufacturing 
techniques now employed have con- 
siderably reduced actual production 
costs, but unfortunately, the price of 
aluminium, which for ail practical pur- 
poses is established by the producers in 
Canada, is to-day far higher than it was 
a few years ago. 

The price of aluminium pig used in 
this country is virtually controlled by 
the large Canadian producer, and there 
is reason for thinking that this near 
monopoly leads to higher prices than 


Discs the past few years there 


actual pig production costs warrant. 
However, a more serious factor so far 
as this country is concerned was the 
devaluation of the pound in relation to 
the dollar, since in terms of British 
currency this had the effect of raising 
the price of aluminium pig propor- 
tionally. In fact, before devaluation, 
the price was in the order of £96 per 
ton, and with pig at this price, the 
industry in this country justifiably 
considered that sheet and strip could 
be produced and sold at prices that 
would encourage engineers to take 
advantage of the special characteristics 
of aluminium and aluminium alloys. 
Since devaluation, however, the price 
of aluminium has been in the order of 
£156 per ton, and for purely economic 
reasons many potential users have con- 
tinued to use cheaper steel products, 
although for functional reasons alu- 
minium products might well be 
preferred. 

British aluminium fabricators can do 
nothing regarding the price of the 
material from which their products are 
produced, but they have done much to 
improve the quality of the products, and 
at the same time keep prices as low as 
possible, by employing improved 
manufacturing techniques. A splendid 
example of what is being done by the 
industry is afforded by the new fabrica- 
tion plant of Tube Investments Ltd. at 
Resolven, near Neath, South Wales, 
which is the subject of these notes. 

Tube Investments Ltd. made their 


first incursion into aluminium fabrica- 
tion in 1932 with the production of 
aluminium tubing, quickly followed by 
the production of extruded sections. 
Since then, their interests in the 
industry have been greatly extended. 
In 1946 a detailed survey was made of 
probable future demands for rolled 
aluminium products, and at the same 
time, the most advanced rolling tech- 
niques in the U.S.A. and Canada were 
studied. From the survey, it was esti- 
mated that the greatest potential 
demand would be for mass-produced 
standard sheet and coiled strip in com- 
mercially pure aluminium and in low 
and medium, non-heat-treated alloys, 
to close dimensional tolerances, with 
good deep drawing and forming pro- 
perties, and having a clean, regular 
surface finish. The Resolven plant has 
been planned specifically to meet this 
demand. 

The layout of the plant is shown in 
an accompanying illustration. Essen- 
tially, the production may be regarded 
as comprising three departments: a 
foundry, a slab preparation shop and a 
rolling mill department, with this last 
department having a hot rolling line 
and finishing lines. The whole plant 
is laid out to give flow production from 
the delivery of ingots to the foundry 
to the delivery of finished materials to 
the inspection department for examin- 
ation before despatch. As much use 
as possible is made of mechanical 
handling equipment. 


Site plan of T. |. Aluminium Ltd. rolling mill at Resolven 


A. Re-mele department B. Laboratory 
mill line H. Cold finishing line J. 
uture extension 


C. General stores 
Hot mill motor house 
©. Inspection and despatch 


D. Quantometer E. 
Cold mill motor house 
P. Main sub-station 


Foundry 


G. Hot rolling 


F. Slab preparation shop 
M. Sheet rolling annexe 


Works offices 
Q. Main weighbridge 


The arrowed lines indicate material flow from ingot to finished product 
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Charging a melting furnace 


There are six reverberatory gas-fired 
Gibbons melting furnaces in the 
foundry. They are arranged in pairs 
with a semi-continuous casting machine 
of the Company’s design between each 
pair. Each furnace has an_ integral 
holding bath to which the molten metal 
from the melting hearth is transferred 
by gravity. In two pairs of furnaces, 
the melting hearth holds 13 tons and 
the holding bath 7 tons, while in the 
latest the melting hearth and the hold- 
ing bath each holds 10 tons. Before the 
holding bath is tapped for casting, a 
sample is taken and is checked for 
chemical analysis on a Quantometer in 
a matter of seconds. The Quantometer 
has completely eliminated the need for 
lengthy routine chemical analysis by a 
relatively large staff of laboratory 
assistants, but, even more important, it 
gives complete assurance that the 
chemical composition of the metal in 
the holding bath is in accordance with 
specification before the slab is cast. 

In casting, molten metal runs by 
gravity direct from the holding bath 
down launders, in which are incorpor- 
ated automatic flow valves, into the 
head of the casting machine. The 
number of slabs cast simultaneously 
depends upon the slab size. For 
example, the largest slabs, which are 
50 in by 10 in cross section by 13 ft long, 
are cast two at a time. Smaller slabs 
may be cast four at a time. Two factors 
must be closely controlled during this 
semi-continuous casting process, the 
rate of pour and the rate of drop. The 
first is governed by the automatic flow 
control valves incorporated in the 
launders leading to the head of the 
casting machine, while the ram drop is 
controlled by means of a Weatherley 
infinitely variable hydraulic pump unit. 

In addition to the equipmenr for 
casting slabs for subsequent processing 


in the rolling mills, the foundry also 
includes equipment for casting extru- 
sion ingots for subsequent processing 
at another of the Company’s factories. 
These are also produced by semi-con- 
tinuous casting. An ingot cast by the 
semi-continuous process has more even 
grain size and is more homogeneous 
than one cast into a fixed mould, but 
to ensure that only 100 per cent 
material is supplied for extrusion, 
every ingot is tested on ultrasonic 
equipment for freedom from internal 
discontinuities. 

From the foundry the slabs are trans- 
ferred to the slab preparation shop. 


A semi-continuous casting machine. 
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There they are first sawn into suitable 
lengths for rolling on Noble and Lund 
Fluidfeed sawing machines with 38 in 
diameter blades. Sawn lengths are 
transferred to John Holroyd and Co. 
Ltd. scalping machines to have the top 
and bottom faces machined to remove 
all oxides and surface irregularities. 
The scalping machines are, in effect, 
vertical spindle millers with 51 in 
dynamically balanced cutters running 
at a peripheral speed of 6,000 ft per 
minute. ‘These machines are arranged 
in pairs with a turnover gear between 
each pair, so that one side is machined 
on the first machine of a pair, the slab 
is turned over, and the other side is 
machined on the second scalper of the 
pair. After being cut and scalped to 
standard sizes, the slabs are held in 
stock against rolling requisitions. 

As required for rolling, the slabs are 
conveyed by crane from the slab pre- 
paration shop to a slab conveyor which 
carries them to the rear end of two 
double-chamber Gibbons pre-heating 
furnaces. The internal dimensions of 
the heating chamber are 9ft wide by 
5 ft 3in high by 63 ft long. Heating is 
by gas-fired radiant tubes, and forced- 
air circulation is employed in nine 
zones, each with individual control. 
Charging is effected by means of over- 
head hoists that up-end the slabs and 
place them on chairs for traverse 
through the pre-heating furnaces. At 
the discharge end of the furnaces 
a hydraulically-operated gear deposits 
the slab directly on to the live roller 
feed table of the hot mill. 

The breaking down mill, the first in 
the hot mill line, was built by the 
Brightside Foundry and Engineering 
Co. Ltd. It has rolls 35 in in 
diameter x 80 in long, running in fabric 
bearings. This mill is directly driven 
by a 1,800 hp., 40/52 r.p.m. D.C. 
reversing motor, with a maximum 


Three slabs are being cast simultaneously 


we 
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operating horse-power of 4,950 sup- 
plied from a motor generator set driven 
by a 2,500 h.p. 6,600 volt induction 
motor and a 65,000 h.p. second fly- 
wheel. The drive is arranged to give 
rolling speeds up to 475 ft per minute. 

Once the pre-heated slab has been 
discharged on to the live roller feed 
table, which is 138 ft long, control of 
the breakdown rolling is effected by 
one man seated in the “ pulpit.” The 
maximum weight of slab is 3,500 lb and 
in 11 passes through the 2-high 
reversing hot mill the thickness is 
broken down to 0-25 in, that is to 3+ 
of the original thickness. The total 
length of the run-out table from the 
breaking down mill to the first of the 
3-stand 4-high tandem mills on which 
the hot rolling is finished is 500 ft, 
divided into two individually-controlled 
sections. A pair of side manipulators 
is provided on either side of the break- 
down mill and a further pair adjacent 
to the tandem mills. 

Between the breakdown mill and the 
tandem mills the following equipment 
is mounted to bridge the run-out table, 
and in this order: a 1 in x 98 in up-cut 
shear by Head Wrightson and Co. 
Ltd., an edge trimmer with 21 in 
diameter cutters adjustable to 70in 
width by Loewy Engineering Co. Ltd. 
and a Head Wrightson jinx 54in 
up-cut shear. 

From the final end trimmer, the part- 
rolled material passes on to the last of 
the individual runs of the run-out 
table to be fed to the tandem mills. 
These mills by W. H. Robertson and 
Co. Ltd. have work rolls 17 in 


diameter x 60 in long and 42 in diameter 
backing rolls running in roller bearings. 
Each stand is driven by a 1,500 h.p. 
D.C. motor, and the drives are arranged 
to give rolling speeds up to 200 ft per 
minute on the first stand, 420 ft per 
minute on the second stand and 500 ft 
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The Quantometer 


on the third stand. Material up to 
in thick in coils 34in diameter x 
50 in wide is coiled on a drum coiler at 
the exit end of the mill, while thicker 
material is coiled on a three-roll coiler. 
Coils are run by gravity conveyor to a 
weighing machine and thence to a 
cooling conveyor. During the passage 
of the material through the three 
tandem mills, special Metropolitan- 
Vickers exciter sets control strip tension 
and inter-stand speed. 

Coolant plays an important part in 
the successful operation of this hot mill 
line. The soluble oil employed is 
carried in a 50,000 gallon storage tank 
equipped with electric immersion 


Scalping a rolling slab ready for hot rolling 


heaters to maintain the oil at a constant 
temperature, particularly at week-end 
shut-down. A cooling tower removes 
any excessive heat. Circulation is 
effected by two 120 h.p. Pulsometer 
centrifugal pumps. They deliver oil to 
the mills at the rate of 2,000 gallons per 
minute at a pressure of 60 |b/in’. 
From the mills, the soluble oil drains 
into glazed cooling and filtering tanks, 
whence it is pumped to the cooling 
tower by two Sulzer vertical spindle 
pumps. 

Here it may be as well to summarize 
the products of the hot mill line. In 
general, this line is used to process 
cast slabs 10 in thick and weighing up 
to 3,500 lb into continuous coil with a 
minimum thickness of 0-062in. In 
physical properties the strip is equiva- 
lent to hard temper in commercially 
pure aluminium and non-heat-treatable 
alloys. These materials can be supplied 
in coils up to 4ft wide or as flat sheet 
up to 4 ft wide x 20 ft long. The surface 
finish obtained on this hot mill line is 
sufficiently good to make the product 
suitable for use in many applications, 
without any further processing other 
than a final trimming. Of course many 
applications require a higher quality 
of surface finish, and for such applica- 
tions the products of the hot line are 
transferred to one of the cold finishing 
strip mills for further processing. 

Sheared blank in the heat-treatable 
alloys for subsequent cold rolling is 
another product of the hot mill line. 
Owing to the power and the advanced 
rolling techniques employed in_ this 
plant for the production of hot rolled 
strip and sheet, considerably less cold 
rolling is necessary than would be 
required for hot rolled strip produced 
by general rolling methods. This 
results in an improved product with 
less directionality. 

Coils for celd first 


rolling are 
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Loewy hydraulically actuated machine 


annealed. They are transferred from 
the hot mill cooling conveyor to a 
charging machine, with an up-ender 
and loading crane, that is arranged to 
charge work into any one of three 
electric annealing furnaces. External 
heaters are employed in these furnaces 
and air is continually circulated at high 
speed between the heaters and the 
furnace. The heater unit is sub-divided 
to give 140, 215 and 280kW, or any 
combination of these ratings. Each 


furnace will anneal two tons of coiled 
The furnaces and 


material per hour. 


Automatic levelling and shearing machine 
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for edge trimming and slitting coils 


the charging machine are by Stordy 
Engineering Co. Ltd. 

For cold rolling the two main units 
are 17in x 42in x 60in 4-high non- 
reversing strip mills. Each is equipped 
with in-going conveyors and _ roller 
bridles on the one side and with belt 
wrappers and drum coilers on the out- 
going side. One mill was supplied 
complete by W. H. A. Robertson and 
Co. Ltd., who were also responsible for 
all strip rolling auxiliary equipment on 
the other although the mill itself was 
supplied by Davey-United Engineering 


Roll forming machine for corrugated sheet 


Co. Ltd. Each of these mills is driven 
by a 1,500 h.p. D.C. motor and the 
maximum rolling speed is 1,000 ft per 
minute. Constant tension over a wide 
range of tensions and build-up is main- 
tained through special exciter sets. A 
typical cold rolling reduction on coils 
50in wide and weighing 3,000 lb is 
0-030 to 0-014 in. 

Flood lubrication is provided at each 
of the cold rolling mills and each has 
a most effective fume extraction plant. 
Oil is supplied to the mills from a single 
storage tank. Harland Duoglide pumps 
deliver oil to the mills, and similar 
pumps take the oil from the draining 
tanks and deliver it to a battery of 
Lilos twin cartridge strainers, each of 
3,000 gallons capacity. the 
strainers, the oil passes to a 10,000 
gallon tank, whence it is passed through 
four Stellar filters and thence to the 
storage tank for re-circulation. 

There is a considerable demand for 
coil strip, foil stock that calls for 
further cold rolling. For this product, 
cold rolled coils are first annealed and 
then temper rolled on a 2-high non- 
reversing strip mill by W. H. A. 
Robertson and Co, Ltd. This mill is 
designed to reduce strip from 1 mm to 
0-30 mm in thickness. It incorporates 
several novel features, including 
hydraulically-controlled back tension 
equipment. Both the de-coiler and the 
coiler are arranged to provide variable 
tension. This mill has an oil circula- 
tion and cleaning plant similar to, but 
on a smaller scale than, the plant for 
the two main cold rolling units. 

To suit customers’ requirements cold 
rolled coils have to be supplied in 
widths that differ from the rolling 
width. For edge trimming and slitting 
the coil, a special machine, developed 


and built by The Loewy Engineering 
Co. Ltd., has been installed. The 
machine is drive by Vickers V.S.G. 
hydraulic pumps and motors. The 
recoiling train operates at speeds up 
to 500 ft per minute and can maintain 
a tension of 5,000 lb on the strip. Both 
the speed and the back tension are 
infinitely variable. Very accurate control 
of these important factors is obtained 
by using variable output hydraulic 
pumps directly coupled to hydraulic 
motors. 

Here it may be remarked that in the 
U.S.A. it is common practice for alu- 
minium sheet to be supplied in the 
form of coils, a practice that can lead 
to substantial production economies. In 
this country this practice is not nearly 
so common, but it is encouraging to 
note that the use of coiled aluminium 
sheet, in place of flattened sheet, is 
growing. 

Even though the use of coiled sheet 
becomes more general practice, there 
will always be a demand for flattened 
sheet, and these mills are equipped for 
turning out high quality flattened sheet. 
There are two lines equipped for the 
continuous levelling and shearing of 
sheet from coil. One for material up to 
48 in width and the other for material 
up to 54in width; each line can pro- 
duce sheets from 2 ft 6 in to 20 ft long, 
and each can handle materia] at speeds 
up to 300 linear feet per minute. All 
the equipment for these lines was sup- 
plied by W. H. A. Robertson and Co. 
Ltd. At the end of each line there is a 
belt conveyor to transfer cut and 
flattened sheet to a stacking frame. 

A roll forming machine built to the 
Company’s design is installed in line 
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with the 54in levelling and shearing 
machine, to which it is connected by a 
removable Jength of belt conveyor. This 
machine is used for the production of 
standard corrugated sheet. For certain 
applications an even higher standard of 
flatness is required than the good stan- 
dard obtained from the continuous 
machine. Roller levellers and hydraulic 
stretching machines have been installed 
for producing sheets with the best pos- 
sible degree of flatness. 

A fully automatic shearing line has 
been installed for accurate side and end 
trimming on sheets that have been 
roller or stretcher levelled. This com- 
prises four guillotine shears supplied 
by Head Wrightson and Co. Ltd. One 
of the guillotines for side trimming and 
one for end trimming can be adjusted 
in relation to their counterparts for 
width and length adjustments. Sheets 
are fed through the unit on a belt con- 
veyor. This plant incorporates provi- 
sion for the mechanical removal of the 
scrap edges In the same section of the 
mill there are several auto-feed power 
presses for the production of a wide 
range of circular blanks; there are also 
circle cutting machines for sizes that 
are too large for production on the 
power presses. 

Much of the production from the 
automatic shearing line is intended for 
use in deep drawing operations, for 
which the temper of the material as it 
leaves the guillotine is not wholly suit- 
able. Such material is, therefore, 
given a flash annealing operation in a 
special Stordy continuous annealing 
furnace. This furnace is approximately 
100 ft. long. It comprises a_ heating 
chamber into which air, pre-heated by 
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means of electrical resistance external 
heating elements, is circulated through 
the chamber. Sheets, circles, or blanks 
are conveyed through the furnace auto- 
matically at a pre-set speed on a series 
of heat resisting tapes supported on 
rollers. From the heating chamber, 
the work passes into a cooling chamber 
from which it emerges ready for 
stacking. 

In view of developments such as 
those described in these notes, it is 
interesting to speculate as to whether 
the automobile industry in this country 
is likely to offer a wider market in the 
future for rolled aluminium products. 
At present, fairly considerable use is 
made of aluminium sheet for bus and 
coach bodies, but for passenger cars its 
use is limited to the higher price range 
and sports modeis. That rolled low 
alloy aluminium sheet is a technically 
practical material for a passenger car 
body is now an accepted fact; the work 
carried out by Panhard in France has 
proved this conclusively. It is also 
accepted that aluminium, apart from 
weight reduction, has certain properties 
that make it a better material than 
sheet steel for bodywork. The most 
important of these is corrosion resist- 
ance. However, because of the price 
differential there is little prospect that 
aluminium wil] replace steel as the 
chief bedy material, but it is arguable 
that the difference in end cost would be 
much less than the difference in the 
prices for sheet steel sheet 
aluminium would suggest. An exhaus- 
tive investigation into total comparative 
costs might well produce conclusions 
that would controvert accepted views 
on the subject. 


ROLLER BEARING LUBRICATION 


Problems and Solutions 


N article entitled “ Some Lubrica- 

tion Problems with Roller Bearings 
and Their Solution,” by R. H. Dubois, 
has been published in Lubrication 
Engineering, February, 1954. In it, the 
author states that tapered roller bear- 
ings in cars and trucks are almost 
entirely grease lubricated. Light 
greases are normally used, but oper- 
ators of larger trucks may use a heavier 
grease to minimize Jeakage through oil 
seals. Under severe conditions, still 
heavier greases are used, but may 
“ channel.” The employment of greases 
of greater fluidity is recommended. 


Spalling 

Spalling in truck wheel bearings has 
been traced to etching of races caused 
by moisture entering the bearings 
through the oil seals. Visual detection 
of impending failures, and spalled, 
etched or discoloured bearing replace- 
ment, is easy with proper maintenance 
procedures. Noise is the most notice- 
able indication of bearing failure, but 


determination of the origin of noise is 
difficult. Overheating is also a good 
indicator, but some axles normally 
operate at temperatures of  200- 
225 deg F. 


Desiderata 

Requirements of bearing lubricants 
include freedom from foaming and 
corrosion. Lubricants satisfactory for 
gears are also suitable for bearing 
lubrication. Dirt or grit in lubricants 
cause rapid bearing wear. Cylindrical 
roller bearings employed in gas tur- 
bines operate at D-N values of nearly 
2,000,000, temperatures up to 600 
deg F, and rubbing velocities of 9,000 
ft/min. Their lubricants are required 
to operate satisfactorily at 700 deg F, 
and efficient oil feeds to critical sur- 
faces are essential. The author quotes 
an instance of failure of leaded brass 
cages at high temperatures, with ccn- 
siderable transfer of brass to the steel 
cage-guiding surface, and cage seizure. 
Lubrication feed was to the sidé of the 


bearing away from the turbine wheel, 
and examination of failed bearings 
showed that windage caused oil starva- 
tion on the side nearer the turbine 
wheel, with consequent failure of the 
brass cage. 


Frosting 

“Frosting” or “smearing” of 
bearing surfaces, possibly due to 
fatigue, is associated with high speed 
and lack of radial load. It is suggested 
that such smearing may be eliminated 
by proper lubrication. Some defi- 
ciencies have been alleviated by suit- 
able plating, but it is felt that an alter- 
native approach through improved 
lubricants and materials is preferable. 
Visual means of detecting deterioration 
are satisfactory. However, at high rota- 
tional speeds, failure can be very rapid. 
The rubbing velocity of the roller in 
the cage pocket should not exceed 
9,500 ft/min; if it does, excessive cage 
wear may result. M.I.R.A. Abstract 
No. 6755. 
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N the past few years 

there has been a renewed 

interest in the possibility 
of controlling machine tools 
by means of tape or film. 
The basic principle involved 
is not new, in fact it was 
about 1804 that J. M. 
Jacquard invented a loom 
that controlled by 
punched cards linked to- 
gether in a chain, but it is 
only recently that tape or 
film control has become 
practical for machine tools. 
To-day experiments are 
being carried out with 
several different systems, 
and one of the most interest- 
ing and promising is the 
magnetic tape control system developed 
in the Factored Division of Alfred 
Herbert Ltd., Coventry. 

At the outset it may be as well to 
describe briefly the principles involved 
in making a sound record. When 
sound impinges on a microphone, the 
vibrations produced cause very small 
electrical currents to flow; these are 
amplified and fed to an electro-magnetic 
recording head. If a plastic tape with 
a metal oxide coating on one side is 
passed at a constant speed through the 
varying magnetic field of the recording 
head, the tape becomes magnetized in 
propertion to the intensity of the 
original sounds. On playback, the 
magnetized tape passes the playback 
head and induces varying currents that 
are amplified, fed to a loud speaker, 
and appear as sounds again. 

If some method is devised for con- 
verting machine movements to such a 
form the 
magnetic field in 
the recording head 
can be varied in 
a fixed relation to 
the original move- 
ments, the preser- 
vation and repro- 
duction of a 
machine cycle is 
as easily dealt 
with as music or 


speech. Various 
systems, such as 
the use of the 
unusual charac- 


teristics of Selsyn 
motors are being 
investigated to 
give electrical 
signals of posi- 


tions and speeds. 
The Selsyn motor 
can act as a “gen- 
erator” and when 
its shaft is rotated 
by some external 
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MACHINE TOOL CONTROL 


An Interesting Development by Alfred Herbert Ltd. 


Fig. 1. Herbert magnetic-tape control equipment 


power, a signal which is a _ refe- 
rence to its angular position is pro- 
duced. If a servo motor drives a 
machine slide, which in turn is driving 
a Selsyn motor, then by means of 
auxiliary apparatus in which the Selsyn 
signal is balanced, the servo motor can 
be made to run only so long as a 
difference exists between the signal 
from the Selsyn motor and reference in 
the auxiliary apparatus. As soon as 
the difference is eliminated, the servo 
motor will stop. Accuracy to within 
10 minutes’ angular rotation can be 
maintained. With this system the 
recorder “mernorises” the patterns 
and measurements of movement, but 
the amount of equipment involved and 
the complexity of the tape recorder 
may not be justified by the results 
obtained. In addition, with this system 
it is essential to record the movement 
of each machine slide or individual 


Fig. 2. A Heald Borematic operated by a magnetic-tape control that provides three cycles 
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operation on a separate track 
of the tape. 

Another method of con- 
trol entails the reduction of 
the machine functions to 
coded data by digital com- 
putors, whence it is fed into 
the recorder as a series of 
pulses. With this system the 
loss of one pulse out of per- 
haps hundreds of thousands 
may destroy, or at least 
produce inaccuracies in, the 
work. 

In the system, covered by 
patent application, with 
which Alfred Herbert Ltd. 
have been experimenting, 
the equipment is kept within 
reasonable proportions and 
the risk of losing a signal is eliminated. 
Furthermore, the recorder is simpler 
than the standard commercial units. 
It should be pointed out that the 
recorder was originally developed faith- 
fully to record complex combinations 
of frequencies, such as those from a 
large orchestra, and all are intermingled 
on only one track. Thus machine 
movements are converted into fre- 
quencies that can be heard as musical 
tones if the output from the recorder 
is applied to a loudspeaker. 

The prototype magnetic-tape control 
equipment used by Alfred Herbert Ltd. 
is shown in Fig. 1; the recorder is a 
standard commercial unit. This has 
been applied to the Heald Borematic 
shown in Fig. 2. Most machines of 
this type have one cycle of operations, 
and the pattern of the machine func- 
tions is normally obtained by conven- 
tional electrical methods. Quite often, 
the cycles neces- 
sitate a fairly in- 
tricate circuit and 
a large number of 
limit switches and 
relays. Obviously, 
the more com- 
plicated the cir- 
cuit, the more 
difficult it is to 
change or vary 
the machine cycle. 
The  magnetic- 
tape control 
equipment deve- 
loped by Alfred 
Herbert Ltd. re- 
duces the work 
involved in 
changing cycles to 
an absolute mini- 


mum any 
cycle within the 
capabilities of the 
slides and ele- 
ments of the 
Heald machine 
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can be reproduced without any altera- 
tion to the control circuit of the 
machine. Only the length of tape 
accommodated on a standard reel limits 
the length of cycle that can be recorded. 


Conversion of the machine was 
simple. All the limit switches and 
relays were removed, and only the 


main hydraulic motor and starter and 
the solenoid valves were retained. The 
solenoid valves were connected to slave 
relays that are actuated by the tuned 
reeds or tuned frequency circuits. Each 
of the reed relays or tuned frequency 
circuits is responsive to only one 
frequency, and each machine function 
has an individual controlling relay. 
The frequencies are generated separ- 
ately by oscillators that work con- 
tinuously. When a certain machine 
function is required, the appropriate 
push-button is pressed; this allows an 
electrical feed of the correct frequency 
to complete the circuit to the reed 
relay, which operates the slave relay 
controlling the solenoid valve. For 
the length of time that the button is 
pressed, the frequency is impressed on 
the magnetic tape. At the end of the 
movement, the button is released and 
the recording is interrupted. This pro- 
cedure is followed to record all the 
machine movements. 

If the machining operations allow 
several movements to take place simul- 
taneously, the total combination of 
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frequencies can easily be recorded. 
When the cycle is completed manually, 
the signals for each movement are 
inherently locked together on the tape. 
Now, if the recorder and the machine 
are respectively rewound and returned 
to their starting positions, the recorder 
can be played back automatically so 
that the frequency response circuits, 
after sorting the signals into their 
correct channels, will operate the 
solenoid valves in the original manual 
sequence and so exactly reproduce the 
operation cycle. 

Should a mistake be made while the 
manual operation is being recorded, the 
tape and the machine can be returned 
to the starting position, the original 
signals “wiped out,” and a re-recording 
made. If a mistake occurs at the end 
of a very long cycle, it is only necessary 
to “wipe out” the signal of the move- 
ment on which the mistake was made. 
In addition, the tape can be cut and 
spliced and movements eliminated if 
they are not required. 

It is not necessary to have a separate 
track for each machine movement; any 
number of different signals can be 
accommodated on one track of the tape. 
It should also be appreciated that if 
failure occurs in the recording play 
back circuit or in the tape itself, then 
all the movements of the machine are 
stopped, whereas, if the system used 
separate tracks, it would be possible 


AuGusT 1954 


for the movements to continue without 
reference to breakdown of, say, the 
playback head on another track. The 
actual process of recording auto- 
matically erases previous information, 
and there is no risk of accidentally 
super-imposing a new cycle on an old 
one. 

On the Heald machine, the extreme 
accuracy of machining that is required 
is obtained by the use of dead stops, 
and the Alfred Herbert system does 
not depend upon the tape and its 
associated control for extreme accuracy 
of movement in relation to the exact 
time the tape is playing. Therefore, the 
system is used for recording and repro- 
ducing patterns of machine behaviour 
and not for absolute measurement. The 
dimensional accuracy of the final 
machine movement is an_ inherent 
function of the machine. Before record- 
ing is carried out, the hydraulic circuit 
is pre-set to give certain rates of feed, 
and the recorded signal ensures that 
the slide squeezes against the dead 
stop with the viscosity of the hydraulic 
oil at its lowest. It is not economical 
to make the tape an absolute reference 
of measurement on any machine where 
the accuracy can be defined by dead 
stops. Any type of machine now 
actuated by electro-responsive devices, 
such as solenoids, magnetic clutches 
and servo motors, could be operated by 
this system. 


FRONT SUSPENSION 


S1r,—I should like to reply to Mr. 
J. E. Jackson’s letter, which appeared 
in your June issue, in which he states 
that certain errors were made in my 
article on divided axle front suspension 
published in the January issue. 

His first point is that camber change 
is not determined by the height of the 
pivot position, but by the distance 
between the pivot point and the tread 
centre. Obviously the shorter this 
distance, the greater the change in 
camber angle for a given wheel deflec- 
tion; however, it was intended in the 
article to show the effect on camber 
angle of the different positions of the 
pivot point in the vertical plane, assum- 
ing a given track dimension. The text 
together with the illustration should 
have made this clear. 

In his second point, regarding the 
Ford front suspension, Mr. Jackson 
states that the upper pair of lines locat- 
ing the swing centre of each wheel 
should be perpendicular to the king pin 
and not horizontal as shown, and that 
this would result in a slightly higher 
roll centre. This statement is not at all 
clear to me, since any geometrical 
arrangement must account for the angle 
of the lateral links which Mr. Jackson 
does not mention. In this suspension 
system, the angle that the lateral links 
make with the ground has a greater 
influence on the height of the roll 
centre than any other single factor. 
Regarding the third point, that is, the 


CORRESPONDENCE 


“sprag effect,” it is admitted that this 
should have been mentioned, but its 
effects are nothing like so serious as 
Mr. Jackson suggests. The effects of 
changes in tyre adhesion and the sprag 
action combine to prevent a_ tyre 
coefficient of unity from being obtained. 
In any case, the coefficient is not as 
high as this under normal conditions: 
the value of unity was assumed in the 
article only as a basis for comparison 
of roll angles. When the coefficient is 
modified by the change in wheel angle 
resulting from the sprag action, the 
upward forces are reduced to such an 
extent that they are not in any way 
objectionable or detrimental to the 
handling characteristics of the vehicle. 
On cars such as the Allard Palm Beach, 
with a preponderance of the weight on 
the front axle, the sprag effect is not 
noticeable under even the hardest 
cornering conditions. 

An understeer effect is not so desir- 
able in vebicles with a preponderance 
of their weight on the rear axle as in 
those with the opposite weight distribu- 
tion characteristics. When the greater 
proportion of the weight is on the rear 
axle, it is more difficult to obtain 
balanced cornering characteristics. In 
these circumstances the tendency is for 
the vehicle to begin by understeering 
into a corner until the centrifugal force 
overcomes the tyre adhesion at the rear 
and causes what is commonly known as 
“ breakaway.” This is, of course, most 
undesirable 

In his paragraph referring to the 


comparison of wheel angles, Mr. 
Jackson mentions a vehicle with a front 
suspension having equal and _ parallel 
links and a roll centre of 1lin. Such 
an arrangement, with 3in rebound, 
would result in an excessive lateral 
scrub of about 5 per cent track varia- 
tion, as compared with 1 per cent for a 
single link arrangement. The double 
link layout would also have the disad- 
vantage that the angle of the wheels 
would zlways be equal to the roll angle 
of the body. Also the roll centre 
becomes progressively lower as the roll 
progresses, thus reducing roll resistance 
when it is most needed. 

Mr. Jackson considers it unfortunate 
that most modern cars have a prepon- 
derance of weight on the front axle. 
However, I consider that for a two- 
seater sports or racing car the weight 
distribution should be either equal, or 
with a slight preponderance on the 
front axle with suspension charac- 


teristics to suit. 
D. R. HUME. 
[We agree with Mr. Hume’s com- 
ments on the first point. In general, we 


concur with Mr. Jackson on_ the 
second point, but at the same time, Mr. 
Hume’s remarks concerning the 


influence of the attitude of the lateral 
links on the height of the roll centre 
are, of course, correct too. The com- 
ments in this letter concerning under- 
steer effects in vehicles having a pre- 
ponderance of weight on the rear axle 
are worthy of note. This correspon- 
dence must now be regarded as closed.| 
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PISTON TEMPERATURES 


A Method of Calculation for Water-Cooled Petrol Engine Units 


test. 
standards. 


involved make this method difficult to 
apply. 

These notes deal with the estimation 
of piston temperatures and describe a 
method by which they may be calcu- 
lated. Later, an application is given 
together with a comparison between 
aluminium alloy and cast iron pistons. 
At the outset, however, it is as well to 
consider the factors that govern piston 
temperatures in automobile petrol 
engines. There are three types of 
material in use: cast iron, Y-alloy and 
a low-expansion aluminium alloy con- 
taining about 10 per cent silicon. 

Of these three materials, the low- 
expansion alloy is to be preferred for 
pistons for two reasons. It is a better 
material for die-casting and production 
costs are low, and functionally it is 
better in that cold clearance can be 
smaller because of the low rate of 
thermal expansion. The melting point 
of this alloy is approximately 537 deg C 
(1000 deg F), and its thermal conduc- 
tivity is approximately 120 B.T.U/ 
ft-hr-deg F (180 k cal/m-hr-deg C). For 
this alloy the maximum piston temper- 
ature should certainly be kept below 
400 degC (750degF), since the 
physical strength decreases appreciably 
at higher temperatures. In fact, the 
maximum, crown temperature should 
not exceed 375 degC (706 deg F) for 
overloads and 350 deg C (660 deg F) for 
continuous rating. 

Various factors aflect piston temper- 
atures. For example, they are greater 
at higher engine loads and mean speeds. 
The fuel used also has an effect, and 
the higher the heating value of the fuel 
the higher will be the piston tempera- 
ture. In addition, early ignition will 
lead to increase in piston temperature. 
Temperatures are also influenced by 
dimensions: by thickening the crown, 
the crown temperature can be lowered 
by as much as 30 degC (54 deg F) but 
the skirt temperature will increase by 
about 15-20 deg C (27-36 deg F). Imme- 
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and heat flow control are important considerations in 

piston design, and much of the improvement in piston 
efficiency during the last decade can be ascribed to careful 
study of piston temperatures from which more accurate 
estimation of expansion effects can be made. Several methods 
have been adopted for measuring piston temperatures. One 
is the calorimetric method in which small fusible plugs of 
known melting points are inserted in the piston surfaces.! 
Another is the recovery hardness method.? In this, after a 
standard running period of 50 hours, the Brinell hardness at 
selected spots is compared with a known standard to give 
an indication of the local temperatures reached during the 
A third method is to estimate temperatures by com- 
paring the grain structure of etched sections with known 
Use has also been made of thermocouples to 
give direct readings of temperatures, but the high speeds 


tow co that will be reached in operation 


Dr. Ing. A. I. [brahim Abdelfattah* 


Fig. 1. Auto-thermic piston 


Specific fuel consumption 


Load-specific fuel consumption curve 


piston temperature. 
the piston and the cylinder wall is filled with lubricating 
oil with a conductivity in the order of 0-07 B.T.U/ft-hr- 
deg F, and the amount of heat transferred from the pistons 
to the liner depends to a great extent upon the thickness 
and viscosity of the oil film, both of which are affected in 
some degree by the piston temperature. In general, it may 
be said that the greater the clearance the higher the piston 
temperature, and at light loads the heat dissipation from the 
piston will be relatively bad. 

There are two points of view regarding heat flow through 


diately below the exhaust valve, the piston temperature 
is often about 10-15 degC (18-27 deg F) higher than over 
the rest of the crown. 

The rate of heat transfer from the piston to the cylinder 
wall is also important, since the higher the rate the greater 
the heat dissipation and the less the rate of build-up of 


Theoretically, the clearance between 


the piston. One theory is that most of 
the heat transfer from the piston to the 
cylinder wall is through the. skirt. 
Three reasons are advanced in support 
of this theory. First, the aluminium 
skirt has a thermal conductivity three 
times that of iron, the ring material; 
secondly, the area of contact between 
the skirt and the cylinder wall is far 
greater than that between the rings and 
the cylinder wall; and thirdly, the rings 
do not have metal-to-metal contact 
with the wall, but are always floating. 
The other theory is that most of the 
heat dissipation is through the rings. 
This point of view is supported by the 
fact that the pressure between the ring 
and the cylinder is greater than that 
between the skirt and the wall. More- 
over, it is claimed that active oil films 
are very effective heat convectors. 

In good engine designs, the top of 
the water jacket is kept higher than 
the upper piston ring at top dead 
centre. This causes the flow lines to 
gather at the ring belt, and thus the 
theory that about 70 per cent of the 
heat flow from the crown flows 
through the rings can be regarded as 
true. Within limits, increasing the 
number of rings decreases the piston 
temperatures, but the effect of each 
successive ring is much less than that 
of the ring above. In fact, the effect of 
the uppermost ring is very much 
greater than the combined effect of the 
other rings. The thicker the ring the 
greater the heat flow and therefore, the 
lower the piston temperature. How- 
ever, the temperature at the ring belt 
should not exceed 212-235 deg C (413- 
454 deg F) according to the lubricant, 
in order to maintain the film of oil 
necessary for lubrication. The ideal to 
be sought is an even temperature dis- 
tribution over the whole crown in 
order to avoid distortion, since distor- 
tion can be serious if it reaches the ring 
belt. 

Modifications such as the split skirt 
and the T slotted skirt have been 
adopted to improve piston performance. 
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Fig. 4. Calculated indicator diagram 


These modifications undoubtedly allow much closer cold 
clearances to be employed and give silent running both when 
the engine is cold and at normal operating temperatures. 
The full-split skirt is favoured because it adapts itself to 
worn cylinder bores end alignment is not critical. More 
recently, the autothermic piston has been developed. In 
this, the aluminium head is mounted on the skirt with an 
invar steel fitting between to serve as an insulator. The skirt 
is lead coated to prevent pitting as a result of cold starting. 
When a piston of this type is exposed to very high temper- 
atures, the heat losses are relatively smaller and thus the 
thermal efficiency of the engine is increased. 


Heat transmission from combustion gases to piston crown 


The problem of heat transfer from the combustion gases 
to the combustion chamber walls in water-cooled petrol 
engines has been investigated by several experimenters. 
Nusselt? expresses the heat transfer coefficient, h, in the 
formula 

h=h. +h; 
where h, relates to the convection and h, to the radiation 
heat transfer coefficients in metric units. He further gives 
that a 
h,=0-99¥7 p°.T(1 + 1-24¢) 

and 

h, 0-362 (705) | /(T (metric units) 

| \ 100 ; 

Calculations to determine the heat transfer coefficient 
have been carried out by Janeway.4 For a water-cooled 
automobile engine with a 3} in x 4} in L head, a compression 
ratio of 5-4:1 and a piston area of 8-3 in’, he gives values 
ranging from 0-2 to 0-45 B.T.U/in’-hr-deg F depending 
upon the charge weight per unit time. 

Perhaps the most difficult value to assess is the mean 
effective gas temperature of the working fluid. Some inves- 
tigators have tried to determine the effective value by 
varying the coolant temperature and extrapolating to deter- 
mine the coolant temperature for zero heat flow.° Pinkel? 
for chemically correct mixtures gives an effective value of 
1200 deg F (650 deg C) near the cylinder head, while Zipkin 
and Sanders® give 2250 deg F (1240 deg C) near the exhaust 
valve, the coolant temperature being 180-200deg F (84- 
95 deg C). 


Opel Olympia 1952 engine 

To illustrate the theory on which 
these notes are based, a detailed exposi- 
tion will be given of the calculations 
to determine the temperatures and flow 
lines for the piston in the Opel 
Olympia 1952 engine. The specifica- 
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Fig. 5. Pressure-crank angle, temperature-crank angle, h con- 
vection-crank angle, h radiation-crank angle, h@,-crank angle 
diagrams 


The piston, which is shown in Fig. 1, is of the autothermic 
type and is made of aluminium alloy. The thermal conduc- 
tivity of the crown material is about 100 B.T.U/ft-hr-deg F. 
For the purposes of the calculations it is first necessary to 
determine the mean effective gas temperature and the heat 
transfer coefficient from the combustion gases to the piston 
crown. Both can be determined by using the Nusselt formula 
in conjunction with the indicator diagram. 

An examination of the well-known specific fue! 


Ag k 


tion for this 1-5 litre engine is :— 
No. of cylinders 4 
Bore... .. .. 3-1496in 
Stroke .. 29133 in 
Piston displacement 90-1 in 
b.h.p. 46 at 3,700 r.p.m. 
Maximum torque 68-7 lb-ft at 

2000 r.p.m. 
Compression ratio 6-15:1 
Mean piston speed 1800 ft/min 


Fig. 6. Tube of heat flow 


Fig. 7. Graphical determination of crown 
temperature 
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consumption curve, see Fig. 2, shows 
that maximum economy is attained at 


hh MM 


fixed on this line. The internal energy 
established by this point is U,. The 
amount of heat added at constant 


point A, and maximum power at point 
B. Now, if the term A is used to denote 
the excess air factor, which is defined 
as the ratio between supplied air and 
chemically correct air, it may be said 
that A=1-1 at A (lean mixture for 
maximum economy) and A=0-9 at B 
(rich mixture for maximum power). 
The position A= 1-0 (chemically correct 
mixture) will lie between points A and 
B on the curve. This condition A= 1-0 
will receive more attention since it 
resembles the “ full-load ” condition of 
the petrol engine. 

Commercial benzene can _ be 
regarded as containing: 

85-3 per cent carbon by weight 
14-7 per cent hydrogen by weight. 
It has a lower calorific value of about 
18,000 B.T.U/lb. With A=1, 1 lb of 
benzene requires about 15 lb of air for 
complete combustion, and the products 

of combustion will contain: 

Co, 0-0713 mol 

H,O 0-0740 mol 

N _0-4070 mol 

0-55 mol combustion gases. 

Thus the calorific value of the combus- 
tion gases will be about 36,000 B.T.U/ 
mol (20,000 kcal/mol). It is assumed 
that cooling water loss will absorb 27 per cent of this, and 
of the remaining 14,600 k cal/mol, 70 per cent will be added 
to the cycle at constant volume, 20 per cent at constant 
pressure and 10 per cent at constant temperature. 

From the known and assumed conditions, the petrol 
engine cycle may be plotted on the Stodola chart, Fig. 3. 
ae this chart the molecular specific heat is expressed in the 
orm: 


Fig. 9 


C=a+bT 
where ‘a’ is a constant for all gases, while ‘b’ is a variable. 
For pure air ‘ b’=0-0008. 

During the compression stroke there is a mixture of air, 
benzene and combustion gases, the resultant ‘b’ for this 
mixture may be taken as 0-0009. At the completion of com- 
bustion and for “ full load” conditions, the value of *b’ is 
0-0016. Therefore, on the Stodola chart, lines for ‘b’— 0-0009 
and 0-0016 can be drawn for adiabatics and heat quantities. 

When compression starts the temperature is 100 deg C 
(212 deg F) and the pressure 0-9kg/cm’ (12-8 lb/in ); the 
specific volume V, and the internal energy U, are known 
and give a point of origin. From this point a line is drawn 
parallel to the adiabatic line ‘b’=0-0009 and through the 
known specific volume V., which equals V,/r, a point is 


300°C 
Q: 16866 Keal/hr 


90% 


Fig. 8. Isothermals for auto-thermic piston 
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Chevrolet piston 


volume plus U, establishes a_ third 
point. ‘The total heat at the third 
point, which is derived from the chart, 
plus the heat added at constant pressure 
determines the fourth point. ‘Lhe heat 
added at constant temperature when 
divided by the absolute temperature T, 
gives the difference in entropy, from 
which the fifth point is fixed. Finally, 
the adiabatic through the fifth point 
and parallel to the adiabatic line ‘ b’= 
0-0016 intersects the constant volume 
line V, at the sixth point to establish 
the internal energy, U,. 

From the Stodola chart it follows 
that the heat rejected will be U,—U, 
8,500 kcal/mol. As the heat added is 
14,600 kcal/mol, it follows that the 
work done equals 6,100 k cal/mol. Now 
V, —V.=33-5 —5:5=28 m*/mol, there- 
fore the indicated mean effective pres- 
sure will be: 

P,=9-3 kg/cm’* (132 Ib/in’). 
Assuming a mechanical efficiency of 
80 per cent, the brake mean effective 
pressure will be: 

P,—7-4 kg/cm’ (105 lb/in). 

The brake thermal efficiency will 
amount to 24-5 per cent, the cooling 
water loss to 27-0 per cent and the rest 
to 48-5 per cent. Since the engine develops 46b.h.p. at 
3,700 r.p.m., then the b.m.e.p.=7-42kg/cm’ (105 Ib/in ), 
which justifies the assumptions and calculations. Fig. 4 
shows the expected theoretical indicator diagram, while the 
pressure-crank-angle diagram and the temperatures taken 
from the Stodola chart are given in Fig. 5. The maximum 
pressure in the combustion chamber reaches about 33 kg/cm’ 
(467 lb/in)) and the maximum temperature is about 
2180 deg C (3950 deg F). 


Application of the Nusselt formula 


From the Nusselt formula quoted earlier, the coefficients 
of heat transfer through radiation (h,) and convection (h-) 
were calculated for each position; then the mean values were 
determined by planimetering. The calculations give : 

h,= 0-397 B.T.U/in’-hr-deg F (280 k cal/m’-hr-deg C) 

h, —0-022 B.T.U/in’-hr-deg F (15-6 k cal/m’-hr-deg C) 
Therefore the total coefficient of heat transfer will be: 

h=0-419 B.T.U/in’-hr-deg F (295-6 k cal/m’-hr-deg C). 

By multiplying the heat transfer coefficient, h, by the gas 
temperature %,, and drawing a curve (h.4,) against the 
crank-angle », the mean value of h.4, is obtained. From this 
the mean effective gas temperature (see 3), sometimes called 
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the resultant gas temperature, can be obtained. It is 
designated 4, and is: 
6, = 2640 deg F (1450 deg C). 

Comparison shows that the value obtained from the 
Nusselt formula for the heat transfer coefficient, h, from the 
combustion gases to the piston crown is in substantial agree- 
ment with the value quoted by Taylor.° On the other hand, 
the mean effective gas pressure derived from the Nusselt 
formula is higher than stated by Taylor. This is probably 
due to the fact that Taylor’s figures are based on experi- 
mental data and the test mean piston speeds are lower than 
in the calculated cases, where they reach 1,800 ft/min. From 
calculations based on the Eichelberg equation® 

h=2-1.4/C/p.1 (metric), 
the following values were arrived at: 

= 0-387 B.T.U/in’-hr-deg F (272 k cal/m*-hr-deg C) 
an 

6,= 2427 deg F (1330 deg C). 

For calculating the piston temperatures, the author uses the 
following values: 

h=0-427 B.T.U/in’-hr-deg F (300 k cal/m*-hr-deg C) 

6, = 2532 deg F (1400 deg C). 

It is also necessary to consider conditions in the crankcase. 
During running, the crankcase will contain hot air together 
with some lubricating oil vapours. Therefore, one side of the 
piston is exposed to combustion gases and the other to hot 
air and oil vapour, whose temperature reaches about 80 deg C. 
The ribs connecting the piston body to the crown will help 
heat transfer from the gases in the crankcase. For this, the 
coefficient of heat transfer is taken as: 

h=0-1425 B.T.U/in’-hr-deg F (100 k cal/m’-hr-deg C). 

The piston can be regarded as a disc attached to a cylin- 
drical barrel. On one side, there are combustion gases of 
mean effective temperature 4, and rate of heat transfer 
h,. On the other side there are hot air and vapours, to which 
heat from the piston crown is transferred at a rate h,. The 
quantity of heat Q passing through the surface area A, will 
tend to go through the tube of flow shown in Fig. 6, and 
then out of the area A, to the hot air, whose temperature 
is 9. If the temperatures at the piston centre, area A,, be 
6,, and on the air side be #,, then 


(0,—8,) 
Taking the thermal conductivity of the metal crown as k, 
crown thickness 4, and A,, the mean cross sectional area, 
= (Ay + A.) 
— 6,)/6 
Eliminating 9, and 4, between the three equations: 
Q (I/h, = 
putting 


1 8 +4 

Then 

Q- K(4, 6,) 


where K=rate of heat transmission from combustion gases 
to the hot air. 
The heat quantity can be written as follows: 
Q=ktane 


6, 
where tan e= k 
+ + 
hA, A, ha Aa 

A graphical representation of the problem is shown in Fig. 
7. AC is taken=k/h,A, and represents 6,, BD =k/h,A, and 
represents 4,. Joining AB, it cuts the apparent crown thick- 
ness at point I representing the surface temperatures 4, on 
the gas side. This merely gives an idea of the piston crown 
temperature at the mid-centre, 4,. 

Now, the amount of heat flowing through the tube of 
flow shown in Fig. 6 is: 

Q = h.Ay. (9, 6,). 
This amount will be assumed flowing through the area: 
2-r.4b, where 
Q=k2rrAb, 46/4a 

For any given Q and temperature drop, the distance ‘a’ 
can be calculated. 

A graphical estimation of the temperature 4, at the piston 
crown centre is given in Fig. 8. It should be mentioned 


that the solution of the problem starts with an assumption 
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of a central flow tube, which suits the heat flow conditions. 
The surface temperature 4, reaches 320 deg C (607 deg F). 
Then, if the piston crown thickness is divided into very 
small heights, the equation ‘* 
6 
Q ad kz 
is applied to estimate the temperatures at the central section 
of the crown. The calculation gives a difference of 10 deg C 
(18 deg F) at the crown centre, which is very small. Behind 
the first ring, the temperature reaches 200 deg C (392 deg F). 

The heat flow lines at ihe rings were estimated after 
making the following assumptions as regards heat transfer 
from: 

Ring to cylinder h= 35,000 k cal/m*-hr-deg C 
50 B.T.U/in*-hr-deg F 
500 k cal/m*-hr-deg C 
0-715 B.T.U/in’-hr-deg F 
500 k cal/m’-hr-deg C 
0-715 B.T.U/in’-hr-deg F 
15,000 k cal/m*-hr-deg C 
21-5 B.T.U/in’-hr-deg F. 

The temperature at the lower side of the upper piston 
ring rises to 170 degC (338deg F), at the contact surface 
with the cylinder 165 degC (329 deg F), while the temper- 
ature of the cylinder itself rises to 150 deg C (302 deg F). 

The construction of the flow lines had to be corrected 
several times to suit the running conditions of the engine. 
Then the contours, Fig. 8, indicated that about 68 per cent 
of the heat was transmitted from the piston crown to the 
cylinder liner through the piston rings, 14 per cent through 
the piston skirt to the cylinder, and the remaining 18 per 
cent to the hot air and vapours in the closed crankcase. 
Because of its good conductivity, the aluminium alloy 
piston crown causes a drop in temperature from the crown 
centre to its end of about 320—250—70 deg C (126 deg F). 

The Chevrolet 1951 automobile engine piston is shown 
in Fig. 9. It is made of cast iron. In what follows it is 
assumed that the effective gas temperature and rate of 
heat transfer are the same as in the case of the Opel piston; 
the same heat transfer from crown to gases in the crankcase 
is also assumed, but the temperature of those gases will be 
taken as 100degC (212 deg F). If the method described 
earlier is applied, the central crown temperature on the gas 
side is 520 deg C (967 deg F), and the thermal conductivity 
of cast iron is 40 k cal/m*-hr-deg C (27 B.T.U/ft -hr-deg F). 

Proceeding as described before, the flow lines and piston 
isothermals can be completed, as shown jn Fig. 10, which 
shows that the temperature drop at the axis of the piston 
crown amounts to 50 degC (90 deg F) while the tempera- 
ture difference between crown thickness and outer diameter 
amounts to about 270 deg C (485 deg F). 

A comparison between the two pistons may be made: 
The coefficient of expansion of cast iron is 5-9 x 10~°/deg F 
and of aluminium alloy 12x 10~°/deg F. Comparing the 
two piston clearances, the diameters being nearly the same, 
then the ratio: Clearance for cast iron piston, Scr, to 
aluminium alloy one, Sav: 

x 
Sau tan x 


where 2, 44 are the coefficient of expansion and the tem- 
perature difference across the diameter at the piston crown 
surface in contact with the hot combustion gases. Therefore, 
the clearance for the cast iron piston will be double that of 
the aluminium alloy piston. 


Piston and cylinder 
Piston and upper side of ring 


Piston and lower side of ring 
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A SPECIALIST VEHICLE 


A Caravan Incorporating Refrigerated Air Conditioning 


Amenities Required in 


and Other 


ECAUSE of its specialist nature, 

caravan design is not a subject 

that is normally of much interest 
to automobile coachbuilders. However, 
a model recently introduced by 
Pilgrim Mobile Units Ltd., of Ring- 
wood, Hants., is an exception, because 
many of its features might be incor- 
porated in other types of coach built 
bodies. It has been designed speci- 
fically for service in hot countries. For 
such service the main requirements 
are: adequate insulation against heat 
from the sun, air conditioning, proof- 
ing against the entry of mosquitos and 
other flies, the use of materials not 
subject to attack by white ants and 
other insects, and design to discourage 
the growth of fungi on the vehicle 
components. Another important 
feature of these designs is the provi- 
sion of washing, or better still, bathing 
facilities, and of adequate storage space 
for water. The vehicle must also be 
sturdy enough to travel long distances 
at reasonable speeds over rough tracks. 

The overall dimensions of the 
Pilgrim body are: length, including 
the tow-bar, 18 ft 9in, width 7 ft 6 in, 
height 8ft 9in. Its weight is 1 ton 
8cwt. Inside the body the dimensions 
are: 16ft 8in long by 6ft 10in wide 
and 6ft 4in head room. The body is 
mounted on a Carlight frame of angle 
section. A single, straight axle of 14 in 
square section is employed and the 
wheel hubs are mounted on taper roller 
bearings. Michelin heavy duty 7.00 x 
16.00 tyres are fitted and Girling 
brakes with 10 in diameter drums are 
employed. ‘The brakes are operated 
by an over-run mechanism and by a 
hand lever for parking. A universal 
ball type coupling is employed, and 
brace operated, fully retractable corner 
props are fitted. 

All joints of the main framework of 
the body are halved and screwed. The 
members of the body are of African, 
insect-resisting hard woods and are 
chemically treated. The exterior 
panel is of tempered Masonite, and 
standard Masonite is employed for the 
interior panelling. 

Fibreglass insulation is packed 
between the double panelling of the 
roof, and Isoflex is used in the side 
and end walls. The floor is of lin 
thick tongued and grooved deal and is 

ressure impregnated with Celcure. 

urther protection from the heat of the 
sun is provided for by a large flysheet, 
24 ft x 20 ft, which can be erected on 
poles in a similar manner to the fly- 
sheet of a large tent or a marquee. 

The interior furnishings are of con- 
siderable interest. They have been 
arranged so that the vehicle can be 
adapted for a wide range of uses in 
remote and isolated sites in undeve- 


loped territories. Oak framing and 
panelling are used throughout. Two 
single beds are provided; they can be 
converted into settees. They have 
interior sprung mattresses, 6ft 3 in by 
2ft 3in, and upholstered backrests. 
These are arranged on each side at the 
front of the vehicle. Between them, 
against the end wall, is a chest of 
drawers. A folding trestle table can be 
erected between the settees and the 
seating space is adequate for four to 
six people. 

In the centre portion of the caravan 
there are two wardrobes, one against 
each wall, and a knee-hole desk. This 
desk has a folding top so that the 
working area can, if necessary, be 
doubied to 50in by 30in. This is a 
useful feature for surveyors and civil 
engineers who require desk space for 
plans and drawings. ‘There are two 
large drawers in the desk, and two 
nesting chairs are provided. Also in 
this part of the caravan are two lockers 
and a wall bookcase. 

The windows are metal framed, and 
have external louvres at the top and 
rubber dust excluders. Each window is 
fitted with a venetian blind and a 
gauze flyscreen. The floor covering is 
of inlaid linoleum and the interior 
paintwork is in broken white enamel 
throughout. Roof vents are fitted and 
are designed in such a manner as to 
provide through ventilation when the 
caravan is being towed. The forward 
facing vent is so situated that it is clear 
of the dust cloud that rises from the 
wheels of the towing vehicle. There 
are two doors and these, as well as the 
roof vents, are fitted with flyscreens. 

A detail point of interest in connec- 
tion with the flyscreens, which are 
fitted immediately inside the doors, is 
that they can be opened both inwards 
and outwards. The reason for this 
arrangement is as follows. When the 
vehicle is stationary during the day, 
the doors normally are open and the 
flyscreens closed; so when anyone 
wants to enter or leave the vehicle, 
they open the flyscreen outwards and 
thus any mosquitos or other insects on 
it are driven out, instead of carried 
inside. On the other hand, when the 
outer doors are latched and the 
occupants inside, for instance at night, 
access to the latch can only be gained 
by opening the screen inwards. 

An Electrolux, kerosene refrigerator, 
type LK 300, of 3ft® capacity, is 
installed next to one of the wardrobes. 
The principle of operation of this type 
of unit is similar to a gas one, except 
that the heating element burns kero- 
sene. The air carrying the heat 
extracted from the refrigerated com- 
partment is ducted to the outside of 
the vehicle. When the caravan is in 


the Tropics 


motion, the duct can be closed by a 
simple, hinged flap so that dust cannot 
enter. 

At the front, an Arcon }h.p. air- 
conditioning unit is fitted in the 
window aperture. This unit has a 
capacity of 6,100B.Th.U/hr when 
cooling or de-humidifying the air in 
the caravan. It can be controlled to 
cool incoming fresh air, or recirculated 
air, Or a mixture of both. The air 
intake incorporates a filter unit for 
removing dust and flies. 

At the rear, separated from the main 
part of the caravan by a sliding door 
that can be bolted from the saloon 
side, is the kitchen. The equipment in 
it includes a food cupboard, stowage 
for cutlery and crockery, and a two- 
burner, pressure type, kerosene cooker, 
as well as a sink unit with a tap-type 
plunger pump and 12 gallon water 
storage tank. A filler cap for this tank 
projects outside the vehicle. 

Also at the rear end of the caravan, 
but beside the kitchen, is the toilet 
compartment. It is fitted with a wash 
basin with a tap-type pump that draws 
water from another storage tank, which 
is of 15 gallons capacity. This tank is 
in a locker under one of the settees. 
Access to the filler tube is also gained 
from outside the vehicle. In the toilet 
compartment, a shower rose is fitted 
and is served by a Rocker pump. The 
water from the shower runs away 
through a drain in the floor. This 
compartment also contains an Elsan 
chemical closet. 

Five 12-volt roof lamps are served 
by suitably connected 6-volt, 112 amp- 
hr Tungsten batteries slung in a 
carrier under the floor, near the rear 
axle. They are served by a charging 
unit in the 250-volt power supply 
circuit. Three wall sockets are con- 
nected to the power supply; one sup- 
plies current to the air conditioning 
unit and the other two are for general 
use for electric razors, kettles, etc. The 
supply can be taken from 220-250-volt 
mains or the generator. 

A_ self-contained, portable _petrol- 
driven generator is supplied with each 
caravan and stowed aboard for 
travelling. When on site, this generator 
is unloaded and removed 50 yards from 
the vehicle where the noise it makes is 
less likely to be troublesome. It is 
connected to the caravan by a length 
of cable. The generator has an output 
of 15 kW and is powered by a Norman, 
flat, twin-cylinder petrol engine. It 
supplies adequate power for the air 
conditioner and for charging the 
batteries, so that electric light is avail- 
able at night-time without running the 
generator. An instrument is mounted 
in a prominent position to indicate the 
charge state of the batteries. 
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A Newly Developed, Compact, Light-Weight Unit that Gives Good 


work, a new injection pump has 

been introduced by Mono-Cam 
Ltd., of 28, Queen Anne’s Gate, S.W.1. 
Two types of pump are available, each 
for either four- or six-cylinder engines. 
Type A _ incorporates elements of 
5-7 mm diameter: it is about 8 in long 
and the diameter of its casing is 92 mm 
(33 in). The weight of this unit is 13 lb. 
Type B incorporates elements of 
7-10mm_ diameter and its overall 
dimensions are 104 in long by 112 mm 
(44 in) diameter. This pump weighs 
174 1b, and an injection unit of more 
conventional form designed for the 
same duty weighs about 46 lb. 

In both types, the housing is in three 
parts spigoted together in line: the 
centre one carries the fuel lift pump 
and roller followers, another houses the 
governor and injection elements, and in 
the third is the face cam assembly. 
When bolted together, these three parts 
form two chambers, one filled with oil 
at spill] pressure and the other with oil 
at lift pump delivery pressure. The 
barrel and plunger elements are in the 
higher pressure section. They are 
arranged round the control rod and 
governor unit and their axes are parallel 
to the longitudinal axis of the casing. 
The low pressure section of the unit 
houses the face cam disc and roller 
followers that actuate the plungers, 
together with a fuel lift pump. Sealing 
of the casing is effected by a Neoprene 
ring round each spigot. 

The face cam and shaft forging, the 
fuel iift pump piston, the governor unit 
and control rod are mounted in line 
coaxially with the casing. A small rect- 
angular casting is secured on top of the 


A FTER seven years of development 


Combustion Characteristics 


The Mono-Cam injection pump is a compact and light unit 


centre portion of the casing. It houses 
the disc type inlet valve and the ball 
type outlet valve for the lift pump. 


Cam and followers 

The case-hardened, 5 per cent 
chromium nickel steel face cam disc is 
integral with its shaft and the outer 
periphery of its face is bevelled. This 
bevel forms the track on which taper 
roller followers run. The bevel arrange- 
ment has been adopted so that the rela- 
tive velocities of the outer and inner 
edges of the rollers and the cam track 
are the same, and therefore sliding does 
not take place. Another advantage of 
this arrangement is that the rollers are 
self-aligning so that it is unnecessary 


hydraulic governor unit 


to provide a positive means of locating 
their carriers against rotation. How- 
ever, to prevent incorrect assembly, one 
arm of the forked carrier is extended 
to overlap the periphery of the cam 
disc. 

A ball thrust race interposed between 
the cam disc and the end of the casing 
takes the axial load. Another ball bear- 
ing round the shaft takes the journal 
loading. This bearing is inserted into 
a housing counterbored from the outer 
end of the casing. Its outer race is 
retained by a spigoted-in end cover, 
which houses a lip type oil seal that 
bears on the shaft. A simple Neoprene 
ring forms the seal round the spigot. 
The inner race of the bearing is 


Some of the main components of the Mono-Cam pump, including the rigid three-piece casing and the combined pneumatic-and- 


L* 


2 


retained by a ring nut screwed on the 
shaft and locked by a tab washer. This 
nut applies pre-load to the two ball 
bearings. 

Undoubtedly, the rigidity of this 
arrangement contributes much to the 
relatively quiet and _ vibrationless 
running of the unit. Since a single cam 
is employed and it actuates each of 
-the plungers in turn, an identical reci- 
procating motion is imparted to each 
plunger. The profile of the cam is 
designed to give the best injection 
characteristics for normal requirements, 
but if necessary special profiles can be 
employed to suit different combustion 
chamber designs. 

The roller followers are carried on 
needle roller bearings. A hardened steel 
washer is interposed between the outer 
face of each roller and the adjacent arm 
of the forked carrier, or tappet. This 
washer takes the thrust due to the 
inclination of the cam track. The 
induction hardened, roller carriers are 
of cylindrical form and operate in bores 
spaced round the longitudinal axis of 
the light alloy centre section of the 
casing. These tappets, as well as the 
ball bearings round the cam unit, are 
lubricated by the diesel oj! in the low 
pressure chamber in’ which the 
assemblies are housed. 


Lift pump 

Oil is delivered into the low pressure 
chamber by the fuel lift pump. In the 
A type unit this pump is actuated 
directly by an extension of one of the 
pins of the roller tappets. The larger 
pump has a separate roller type follower 
running on the cam track. With this 
arrangement the outward stroke of the 
lift pump piston in its steel cylinder 
is effected by a short tie rod. One end 
of the tie rod is screwed into a boss 
under the piston crown. The other end 
is of T-shape and is passed through a 
slot in the centre of an actuating lever 
and then rotated through 90 deg to seat 
in a groove machined across the lever. 
This lever is pivoted near one end that 
has an extension which can be recipro- 
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cated by the hand priming device. Its 
other end is actuated by the tappet or 
follower. 

The return stroke of the piston is 
effected by a compression spring. This 
spring also keeps the T-end of the tie 
rod seated in the groove in the actuating 
lever. It is located at one end round 
the boss into which the tie rod is 
screwed, and its other end bears against 
a dished plate covering the outer end 
of the cylinder. There is, of course, a 
clearance hole in the centre of the plate 
for the tie rod to pass through. 

During the suction stroke, fuel is 
drawn in through a disc type non- 
return valve into a space under the 
block on top of the casing and thence 
through a arilled passage to the pump. 
When the piston returns under the 
action of the spring, the fuel is forced 
back into the space under the block and 
thence through a ball type non-return 
valve, into the end of the low pressure 
part of the casing where the fuel lift 
pump actuating lever is housed. From 
there it passes into the tappet and cam 
housing and lubricates and cools the 
rotating and reciprocating parts. ‘The 
outlet union is on top of this housing, 
and the fuel is carried through an 
external pipe to a filter and then, when 
combined hydraulic and pneumatic 
governing is employed, to a union on 
the side of the injection pump casing, 
near the delivery end. When hydraulic 
governing alone is used, a blow-off 
valve is usually fitted in the filter head 
to return the excess fuel to the tank. 
From the union on the side of the 
pump casing, the fuel goes into an 
annular chamber and thence through 
the induction ports into the plunger 
barrels. 


Plunger, barrel and delivery 
valve assemblies 
The flanged plunger barrels are 
assembled into their shouldered hous- 
ings from the outer end of the high 
pressure chamber casing. They are 
retained by delivery valve 
assemblies, which are screwed into the 
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housings and bear against the flanged 
ends of the barrels. The delivery valves 
are of the pressure release type, and 
have flat seats to give positive action. 
Each valve assembly comprises a 
valve seating in a thimble shaped hous- 
ing. A sealing washer is interposed 
between the thimble end and a flange 
round the seating. The valve stems are 
fluted in the usual manner for location 
in the bore of the seating. Their outer 
ends are spigoted into the compression 
spring, and the other end of this spring 
is located on a shouldered collar. The 
end of the smaller diameter portion 
of this collar acts as a stop to limit the 
valve lift. Accurate control of the lift 
is important since it influences the 
torque characteristics of the engine. 
Plungers with an unconventional spill 
device are employed. Their design is 
such that the suction stroke begins 
when the flat end of the plunger un- 
covers the induction ports and, on the 
delivery stroke, injection begins when 
the ports are closed again as the 
plunger moves forward. The uncon- 
ventional feature is that the spill flows 
through an axial hole in the plunger 
and thence radially to an annular 
groove round its periphery. Spill is 
rapid, since it takes place when this 
annular groove moves suddenly out of 
a sleeve round the plunger. This 
feature is noteworthy because it results 
in an appreciable reduction in injector 
dribble anc consequent carbonization. 
Spill timing is regulated by moving 
the sleeves longitudinally. They are 
housed in holes in a light alloy circular 
plate. The sleeves are flanged and 
retained between the plate and the 
mushroom end of the control rod 
assembly. Distance pieces between the 
plate and the mushroom end allow the 
sleeves a restricted amount of radial 
float so that they can be freely aligned 
with the plungers. The thickness of the 
distance pieces is such that there is no 
axial float of the sleeves, otherwise the 
accuracy of the spill timing would be 
affected. 
A Neoprene seul is fitted round the 


The longitudinal section of the pump with the combined hydraulic-and-pneumatic governor arrangement 
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end of the plunger, which projects 
through the sleeve. It is retained by 
the plunger return spring and bears 
against a circular plate that separates 
the high and low pressure compart- 
ments. The coil springs which seat on 
these sealing rubbers are retained by 
slotted collars fitted in grooves round 
the ends of the plungers. 


Pneumatic and hydraulic governor 

Either hydraulic or hydraulic-and- 
pneumatic governing can be employed. 
For vehicle applications, where close 
governing of the middle range of oper- 
ating speeds is not essential, the com- 
bined hydraulic and pneumatic govern- 
ing arrangement is employed. The 
lower end of the range is accurately 
controlled by manifold vacuum and the 
uppe1 end by spill pressure. 

In principle, the action of both the 
governors is to regulate the axial posi- 
tion of the mushroom-headed control 
rod, on which are carried the spill 
sleeves and their housing plate. The 
stem end of this rod is carried in a steel 
bush inserted in the end of the casing. 
A stud is mounted axially in the end of 
the stem. Round the stud are the 
governor and damper springs, and on its 
end are screwed a lock nut and a 
retainer collar for the governor and 
damper springs. The spring assembly 
is surrounded by a cylindrical housing 
screwed into the end of the pump 
casing. The governor spring bears on 
the end of the housing and loads the 
rod in such a way as to tend to give 
maximum delivery. The damper spring 
bears on a shoulder in the housing and 
loads the rod in a similar manner but, 
since it is short, it is only in action at 
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the minimum delivery position. A 
thimble is screwed over the outer end 
of the housing and carries the maximum 
fuel delivery adjustment screw and the 
plunger for stopping the engine. Addi- 
tional damping is provided by the fuel 
oil in the chamber in which is housed 
the mushroom end of the control rod. 
A union for the pneumatic pipe from 
the manifold is screwed radially 
through the casing and into the disc 
that separates the high and low pressure 
compartments. It communicates with 
a hole drilled radially in the disc and 
through a steel bush in its centre. One 
end of the bush is sealed by a plate 
secured by screws to the low pressure 
face of the disc; the other end is closed 
by a diaphragm. A projection of the 
control rod forms a guide and slides in 
the bush. From the end of the guide, 
an axial hole is drilled and communi- 
cates with radial holes. These passages 
transfer the manifold pressure to one 
side of a diaphragm, the outer periphery 
of which is retained between a clamp- 
ing ring and the rim of a cupped sleeve 
assembled over the boss in which the 
bush is housed. The inner periphery of 
the diaphragm is secured by a clamping 
ring to a thimble fitting round a 
shoulder on the mushroom head of the 
control rod. Thus, the other side of 
the diaphragm is subject to spill pres- 
sure. Neoprene sealing rings are fitted 
to the plate that closes the end of the 
bush, the cupped sleeve round the bush 
housing and to the thimble fitting. 
The spilled fuel passes from the high 
pressure chamber into a steel bush 
pressed into the end wall of the casing 
and through a radially drilled hole into 
the annular delivery chamber round 


this bush. An aluminium restrictor 
pin is assembled into the side of the 
casing and projects into this hole. To 
adjust the basic setting of the governor, 
pins of different sizes can be fitted. The 
differential rates of expansion of the 
pin and the bush help to counteract the 
effects of viscosity changes due to tem- 
perature variations. 


Hydraulic governor 

A different arrangement is employed 
when hydraulic governing only is used. 
The projection at the centre of the 
mushroom head of the control rod 
forms a piston working in a bore in the 
centre of the plate separating the high 
and low pressure chambers. The end 
of the bore is closed by a circular plate 
as before, but this plate is drilled so 
that the low pressure is communicated 
to the space between it and the head of 
the piston, and a boss at its centre is 
extended into an axial hole in the 
piston to form a guide for the control 
spindle. Spill pressure acts on the 
stem side of the head of the piston. 

From the sketch of the hydraulically 
governed unit, it can be seen that the 
spill is returned to the low pressure 
chamber. This return is through radial 
holes into the hollow stem of the mush- 
room-headed control rod, and thence 
through an axial orifice to the low 
pressure side of the piston, from whence 
it goes through the holes in the circular 
plate that closes the end of the cylinder, 

A tapered restrictor pin is carried in 
the axial orifice in the control rod. This 
pin is the centre part of a spindle, one 
end of which, as has already been 
stated, is supported in the boss in the 
middle of the plate that closes the end 


A sketch of a sectioned pump with the hydraulic governor unit 


A. Idling stop B. Maximum speed stop 


C. Idling adjustment screw D. 


Idling damper 


E. Maximum fuel delivery adjustment screw 


of the cylinder. The other end of the 
spindle projects outside the casing of 
the pump unit. On it is screwed a 
flanged sleeve of small diameter, and a 
fork-joint is screwed against the end of 
the sleeve to Jock it in position. Imme- 
diately outboard of the restrictor taper, 
a collar is fitted on the spindle. A com- 
pression spring is interposed between 
this collar and a pierced thimble fitting 
screwed into the stem of the mushroom- 
headed rod. The compression in this 
spring tends to push the mushroom- 
headed rod, together with the spill 
sleeves and carrier plate assembly, into 
the maximum delivery position. Axial 
movement of the spindle alters the ten- 
sion in the spring and changes the posi- 
tion of the taper restrictor pin in its 
orifice, 

The pierced end of the thimble, 
through which the rod _ passes, is 
approximately level with the end face 
of the casing of the pump unit. Into 
this casing is screwed a cylindrical 
housing for the idling and maximum 
speed stops. These stops are positioned 
one on each side of the flange round the 
small diameter sleeve screwed on to 
the end of the spindle, the motion of 
which they thus restrict. One, the 
maximum speed stop, is another sleeve 
passed over the first and screwed into 
the end of the cylindrical housing of 
the stop assembly. The other is the 
minimum speed stop and is a collar, 
which, to adjust the setting, can be slid 
longitudinally in the housing. It is 
moved against the action of a strong 
compression spring by an adjuster screw 
in the outer end of the housing. To 
stop the engine, the rod is pushed 
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inwards the action of this 
spring. 

Damping is regulated by a screw, 
marked D in the illustration, in the top 
of the unit. The inner end of this 
screw is tapered and projects into the 
spill chamber. It acts as an adjustable 
abutment for a spring-loaded plunger 
housed in the spill sleeve carrier plate 
assembly. Maximum fuel delivery, 
governed by the smoke limit, is adjusted 
by another screw, E. This screw has 
a conical end which, in the maximum 
delivery position, abuts against a 
hardened steel pad in the mushroom 
head of the control rod. 
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Advantages 

Some of the advantages claimed for 
this unit have already been mentioned. 
For example, the large diameter ball 
thrust race behind the cam track ensures 
complete rigidity. Another feature that 
has already been mentioned is that the 
roller followers are self-aligning on 
their bevel track. 

The type of cam and shaft arrange- 
ment employed is relatively free from 
the torsional and bending vibrations 
and deflections that may be encoun- 
tered with the conventional, in-line type 
of fuel pump. Little wear should be 
experienced on the moving parts, 
because all are cooled and lubricated 
with fuel oil. Since the unit is com- 
pletely enclosed, there is no danger of 
foreign matter entering and causing 
damage. 

It is claimed that because of the 
relatively large amount of fuel spilled 
as the pump delivery is reduced, the 
hydraulic governing system gives a 


AuGuST 1954 


sharp over-speed cut-in. There should 
be little trouble with wear of the 
control mechanism, which would 
appear to be better from that point of 
view than the conventional rack 
arrangement. Moreover, by the elimin- 
ation of the helix on the plunger, and 
consequently of the side thrust, the 
vulnerability of the unit to wear and 
the effect of wear on the pump balance, 
have been reduced, although the ends 
of the plunger and barrel are just as 
subject to wear by trapped abrasive 
particles as are those of more conven- 
tional types of plunger and _ barrel 
assembly. 

Diagrams of the performance of the 
pump indicate that pilot injection takes 
place at about 400r.p.m., but is not 
maintained over all the range. The 
general characteristic over the whole 
load and speed range of operation is of 
a slow initial rate, followed by a steady 
delivery of the main charge and ending 
with a sharp cut-off without after- 
injection. This gives smooth and quiet 
combustion characteristics and should 
make the unit particularly attractive for 
private car application. 

The compactness and light weight 
of the unit also make it suitable for 
small installations. Generally, the rela- 
tive prices of similar engineering 
products vary approximately in propor- 
tion to their weights. Therefore, it 
seems likely that if produced in large 
numbers, this pump will be less expen- 
sive than units at present used for 
comparable duties. It should be men- 
tioned that Mono-Cam Ltd. is an 
associate of Southern Areas Electric 
Corporation Limited. 


[ISO-PENTANE 


A Development at Stanlow Oil Refinery 


HE first plant of its kind to be built 

in the United Kingdom is now under 
construction at the Stanlow, Cheshire, 
oil refinery of The Shell Petroleum 
Company Limited. It is to be used for 
the production of iso-pentane, an 
important constituent of aviation gaso- 
line. One of its columns, believed to 
be the tallest of its kind in the world, 
will be 200 ft. high. The main con- 
tractors are Head-Wrightson Limited, 
and the unit is scheduled for completion 
early in 1955. 

Aviation gasoline, which must func- 
tion efficiently in widely varying climatic 
conditions, is a blend of highly 
specialized components of different 
characteristics, and the iso-pentane 
from the new plant will replace similar 
material that hitherto has had to be 
imported for blending up into finished 
aviation gasoline in this country. In 
this respect the new unit will be com- 
plementary to the “platformer” at 
Stanlow, which came into operation last 
year and by means of which certain 
gasoline fractions are converted into 
other valuable aviation blending com- 


ponents. The importance of iso-pentane 
as an aviation component lies, among 
other things, in its high octane rating 
and in its favourable vapour pressure 
which ensures that the fuel vaporizes 
efficiently in extremes of temperature. 

The new plant is expected to cost 
nearly £500,000. It will substantially 
contribute to the versatility of the refin- 
ing system at Stanlow, already one of 
the most comprehensive refining com- 
plexes in the world. Stanlow, with an 
output of nearly 5,000,000 tons a year of 
various oil products, is the largest of the 
four Shell refineries in the United 
Kingdom, whose combined annual 
capacity totals 11,000,000 tons. 

In the production of iso-pentane, 
debutanized light platformate will be 
led through a steam pre-heater to the 
depentanizer—an 86 ft. column contain- 
ing conventional bubble-cap trays— 
where the pentanes will be removed as 
a top product. The bottom stream, de- 
pentanized light platformate, will be run 
down to aviation component storage. 
The de-iso-pentanizer, a 200 ft column 
containing 140 turbogrid trays, will 


receive two streams via steam heaters, 
namely the pentane fraction and de- 
butanized straight-run gasoline. It will 
produce iso-pentane as the overhead 
stream. The bottom product, consist- 
ing of the de-iso-pentanized straight- 
run gasoline plus the normal pentanes 
from the platformate, will be blended 
into motor spirit. A sphere is being 
provided for the storage of iso-pentane. 
Heat for the process will be supplied by 
steam, low pressure for pre-heaters and 
high pressure for re-boilers. The de- 
iso-pentanizer operates at 25 S.P.I.G. 


Works Visits 


FrROM September Ist, 1954, to May 
31st, 1955, Wild-Barfield Electric 
Furnaces Ltd., Elecfurn Works, Wat- 
ford By-pass, Watford, Herts, will be 
pleased to welcome parties of up to 30 
senior engineering students from tech- 
nical colleges and members of technical 
societies for tours of their Watford 
works. The visits are held on a number 
of week-day afternoons. Early applica- 
tion is advisable. 
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FORM GENERATION 


FORM generating 

machine with many 

interesting features has 
recently been developed by 
B.S.A. Tools Limited, Mack- | 
adown Lane, Birmingham, 33. 
By agreement with Pee-Wee 
Maschinen, this new machine 
is based on the well-known 
Pee-Wee No. 3 thread rolling 
generator, but it incorporates 
several modifications and 
refinements and is _ built 
entirely to British and Ameri- 
can standards. The machine, 
without guards, is illustrated 
in Fig. 1. 

This B.S.A. generator is 
intended for universal applic- 
ation and is capable of rolling 
deep forms, such as Acme 
threads, worms and gears, see 
Fig. 2, in any material possess- 
ing suitable characteristics for 
cold forming. Multiple 
threads, providing the pitch is 
within the range of the 
machine, and tapered threads 
can also be produced on the 
standard model. Work between +s in 
and 3 in diameter can be accommodated 
and the machine will take rolls up to 
6} in diameter and 64in maximum width. 

Of the special features incorporated 
in the design, perhaps the chief is the 
ease with which magazine and hopper 
feeding can be applied. By a completely 
new form of base construction, the 
usual top “stretcher” is eliminated 
and the space above the rolls left com- 
pletely open. Any form of magazine 
attachment can therefore be arranged 
to feed directly between the rolls. Other 
special features are: provision for re- 
rolling on heavy components by means 
of spindle reversing control mechanism; 
an electronic timer that precisely con- 
trols the dwell period of the operating 
cycle; steplessly variable roll speeds by 
means of a handwheel-operated F.U. 
variable speed gear; and variable work- 
ing pressure up to 15 tons maximum. 


Fig. 2. A deep Acme thread, left, and gear forms rolled on the B.S.A. machine 


A New B.S.A. Machine 


Fig.1. Rear view of the B.S.A. form generator with covers removed 


In thread or form rolling, two rotat- 
ing, precision ground rolls are pressed 
into the surface of the cylindrical blank 
under hydraulic pressure. The com- 
ponent material becomes plastic under 
the pressure and is forced to flow into 
the thread, or other contour, of the 
rolls. Normally, the operation is carried 
out by the centreless method with the 
workpiece rotating freely between the 
rolls, on a rest and with its centre-line 
slightly below the centres of the forming 
rolls. Alternatively the component can 
be mounted between centres by the use 
of a special device. 

Form generation has several advan- 
tages. Inthe first place it is easier to pro- 
duce one pair of high precision form rolls 
to produce an accurate form on thousands 
of components than it is to obtain the 
same accuracy by machining the com- 
ponents individually. The dimensional 
accuracy obtained is at least equal to 


that of other methods and the 
speed of production is very 
high. Furthermore, _ rolled 
threads are generally stronger 
than those’ produced by 
cutting methods, since the 
material is caused to flow into 
its new form so that the grain 
flow follows the work contour. 
In fact, it is claimed that the 
tensile strength of a_ rolled 
thread is up to 30 per cent 
higher than that of cut or 
ground threads. 

Another point of interest is 
that the rolls, or cylindrical 
dies, used in conjunction with 
the steplessly_ variable 
hydraulic feed on the B.S.A. 
machine, give, in effect, a die 
of infinite length. Therefore, 
the rate of rolling can be 
closely controlled to suit the 
characteristics of the material 
being worked. The scope of 
the machine is thereby 
extended to include a wide 
range of different materials, 
including many such as 
Monel-metal, Invar, Mazak, nickel- 
iron, copper and the Nimonics, which 
are normally considered unsuitable for 
thread rolling. 

Normally the component is inserted 
between the rolls with no endwise 
motion and the length of thread is 
governed by the amount of blank 
inserted; the maximum length of thread 
by this method, plunge rolling, is equal 
to the width of the rolls. Work requir- 
ing extra long threads is rolled by the 
through-feed method whereby the 
blank is caused to pass between the 
rolls, and the length of thread is un- 
limited. 

There are five main factors that 
determine the accuracy of this forming 
process; the blank diameter, the rolling 
pressure, the rolling time, the speed of 
the rolls and the rolling feed. These 
factors are, of course, inter-related, and 
on the B.S.A. form generator each is 
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widely adjustable so that there is great 
versatility of operation. 

As was stated earlier, the machine 
lends itself to magazine or hopper feed. 
Where this method of feed can be 
adopted, one operator can control 
several machines. When very deep 
forms are to be produced, it may be 
necessary to roll the component more 
than once, and for this purpose a special 
re-roll valve has been incorporated in 
the design. This enables the spindles 
to be reversed automatically by the 
operation of a single lever. The spindle 
reversing control is such that the roll- 
ing pressure is automatically reduced, 
this is important to prevent distortion 
during sudden reversal, and the rolls 
are then reversed and the pressure re- 
applied. This action continues until the 
correct depth of form is reached, at 
which point the electronic timer trips 
out the hydraulic feed and the rolls are 
withdrawn. 

A B.T.H. electronic timer is built 
into the machine. It automatically 
times the dwell period of the roll slide. 
In other words, only the final portion 
of the operating cycle is timed from a 
pre-set depth. This is to allow for 
variations in the work material, since 
the time taken to reach the pre-set 
depth at which the timer starts to func- 
tion may vary from one piece of work 
to the next. By timing only the dwell 
or finishing portion of the work cycle, 
greater and more consistent accuracy is 
assured. 

An F.U. variable speed gear couples 
the spindle driving motor to the gear- 
box. It provides steplessly variable 
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control of the spindle speeds within the 
limits of the gearbox. All adjustments 
to the variable gear can be made 
through a handwheel on the front of 
the machine. 

Improvements have been made to 
both the gearbox and the roll spindle 
mountings to eliminate backlash, a 
factor that can be most troublesome, 
particularly when fine serrations are 
being rolled. The two roll spindles are 
normally spring-loaded to give a degree 
of flexibility during rolling, thereby 
reducing the strain in the rolls and 
increasing their life. On the B.S.A. 
form generator a device is incorporated 
for positively locking the lateral move- 
ment when fine serrations are being 
rolled. An intermediate gear, which is 
adjustable into mesh with the driving 
and driven gears, has been built into 
the gearbox, to allow backlash to be 
taken up. 

Forward movement of the right-hand 
roll slide is imparted by hydraulic 
pressure derived froma pressure pump 
driven by a separate electric motor. 
Return of the slide is effected by spring 
pressure. The valve mechanism con- 
trolling the hydraulic system allows for 
hand, semi-automatic and fully-auto- 
matic operation. For hand operation, 
both the forward and return movements 
of the slide are actuated manually and 
the timer is out of circuit. This method 
may be adopted for very intricate com- 
ponents for which individual control is 
advisable. 

Semi-automatic operation merely 
involves initiating each cycle by hand: 
the timer automatically withdraws the 
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rolls at the appropriate moment. Maxi- 
mum cGutput rates are, of course, 
obtained when fully-automatic opera- 
tion is employed. With this method 
the cycle is completely automatic and 
is continuously repeated at a rate that 
depends solely upon the speed of load- 
ing and unloading. The working speed 
can be regulated to suit the loading 
speed. 

The cast iron base cabinet of the 
machine is of very robust construction 
to support the machine bed firmly and 
eliminate vibration. All controls are 
situated on the right hand side at the 
front of the base casting. Two large 
oil tanks are housed in the base, one 
for coolant and the other for hydraulic 
oil. They are of such capacity that con- 
tinuous operation is possible without 
any appreciable temperature rise. A 
gear pump circulates the coolant oil 
from the tank to the work area, whence 
it returns via a filter to the tank. 

The left-hand roll spindle, the 
stationary member, is mounted in a 
reaction bracket bolted to the left-hand 
side of the table. This bracket can be 
swivelled round its pivot bolt so that 
the roll can be aligned with the right- 
hand thrust roll, or set at an angle for 
rolling taper threads. The right-hand 
roll spindle is mounted on a slide that 
is pushed forward by hydraulically- 
operated pistons. For normal centre- 
less operation, the work rest carries a 
tungsten-carbide tipped blade to sup- 
port the work. The blades are easily 
changed for work of different diameters 
or replacement becomes 
necessary. 


NYLON? DROP STAMP BELTS 


ROP stamp belting made from 

nylon is now being widely used in 
drop forges in this country. In some it 
has almost completely superseded hair 
belts and it seems that it will be only a 
matter of time before it is adopted 
universally. In drop forges where it is 
being used extensively it has been found 
that operating efficiency has increased, 
that costs have come down and that the 
loss of valuable production time has 
been considerably reduced. One belt, 
for example, which was fitted to a 4 cwt 
stamp, is still in use after four years. 
It is calculated that during that time it 
has made a total of 14,400,000 lifts and 
has raised a total weight of 2,800,000 
tons, 

Normally, a nylon belt can be 
expected to last about three times as 
long as a hair belt. As the nylon belt is 
frequently smaller than the hair belt it 
replaces, it is difficult to make any 
accurate comparison of the initial cost. 
On average, nylon is probably slightly 
more expensive. But this is more than 
offset by the much longer life of the 
nylon belt. In addition, production is 
increased and wasted time is reduced 
because the belts do not have to be 
replaced so frequently. 


The economies are great. One of the 
biggest drop forge firms in the country, 
which first began to use nylon belts 
about two years ago, has so far not had 
to replace a single one because of 
normal wear and tear. On one 30 cwt 
hammer, the nine-inch, 14mm, double 
hair belts which used to last between 
eight and 10 months were replaced with 
a single eight-inch, 10 mm, nylon belt 
in January 1953 and it is still in use. A 
25 cwt dummy, which used to wear out 
a hair belt in six to eight months, has 
been using the same six-inch, 11 mm, 
nylon belt since August, 1952. 


Head straps 

Experience with head straps is even 
more impressive. Hair head straps 
used to last three or four days; nylon 
head straps are now lasting three or 
four months. When it is reckoned that 
the time lost in changing the head straps 
is between 20 or 30 minutes, the saving 
on this one item alone must run into 
hundreds of man-hours during the year 
in a large firm. There is also a con- 
siderable saving in the initial cost. The 
price of 24 in, 8 mm, nylon head straps 
is little more than half that of the 24 in, 
11mm, hair head straps which were 


formerly used. An additional advantage 
is that it is no longer necessary to carry 
such large quantities of spares, so 
useful storage space is freed for pro- 
ductive uses. 

Drop stamp belting is among the 
severest of the 200 purposes for which 
nylon is being used at present. Yarn of 
a maximum tensile strength is used for 
weaving the belts and its elasticity (15 
to 19 per cent extension at break) 
enables it to absorb the terrific shocks. 
Nylon’s powers of shock absorption, 
incidentally, were graphically demon- 
strated during a test on a nylon rope. It 
was found that the nylon survived 
shocks that parted steel wire ropes of 
about three times the tensile strength. 
Another factor which has contributed 
to nylon’s success as a material for drop 
stamp belts is its abrasion resistance 
which is greater than that of any other 
fibre. The fitting of the belts presents 
no complications. Metal clamping 
plates, belts or outboard clamps may be 
used. The latter are preferable as they 
avoid the necessity of having to make 
holes in the cloth. When holes must 
be made a pointed awl should be used 
to avoid damage which would be caused 
by a hollow punch. 
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ARCHDALE 


& CO. LTD. 
BIRMINGHAM and WORCESTER 


BALL AND ROLLER BEARINGS 


for their drills and milling machines—on the 
spindles, drive mechanism and gearboxes. 
These machines are extensively used for the 


machining of automobile components. 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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THE OUTSTANDING 
MERITS OF 


DOVER 
STEERING 
WHEELS 


are recognised by all the leading 


CAR MANUFACTURERS 
who fit DOVER 


as standard equipment. 
* 


DOVER LTD, NORTHAMPTON 


Also Plastic Moulders in ‘‘ DOVERITE”’ of 
CONTROL KNOBS & LEVERS 


STEERING WHEELS 


SPRING ARM 


FASTENERS For metal-to-metal fixtures, 


fabric-to-metal, wood-to-metal . . . etc. 


They add ten minutes production to each man hour 


London, W.C.1. Museum 1433 Manchester: 50 Newton St., Manchester 1. Central 4057 


Paradise Street, Birmingham, 1. Midland 2297. 


Carr Fastener Co, Lid., 47 Woburn Place 
Tel: Sandiacre 3086 


Birmingham: 214/215 Daimler House 


TRADE ENQUIRIES TO 
Head Office: Carr Fastener Co. Lid., Nottingham Road, Stapleford, Nottingham. 
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“*Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 
LPAR 
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OIL CONTROL RINGS 


ORE and more fleet owners are fitting Duafiex Oil 
Control Rings. They find that Duafiex Rings defer 
the need for a re-bore—and for a long time too! Duaflex 
Rings maintain maximum compression all the time, and 
that means minimum oil and fuel consumption. That is 
why Duaflex Rings fitted to an engine, even before there 
has been any noticeable wear in the cylinders, will more 
than earn their keep in a very short time. Then as the 
normal re-bore mileage is passed, they start paying 
really big dividends. 
Re-bore results for pounds less 
Provided the engine wear is not so great that a major overhaul 
is already necessary, a set of Duaflex oil control rings will do the 
job equally well at a fraction of the cost. And a re-bore can be 
indefinitely postponed. Duaflex rings are self-compensating and 
adjust themselves automatically to irregularities in the bore. 
What’s more, they are designed to reduce wear on cylinder 
walls—and the rings themselves last longer too ! 


100,000 miles without a re-bore 
Duaflex Oil Control Rings have been given a severe testing 
in vans of the “Birmingham Post and Mail’’. Since April, 1948, 
twenty-six vans have been fitted with Duaflex Rings. One van 
has now exceeded 100,000 miles, five others are approaching the 
95,000 mark, and not one has been re-bored, 


WELLWORTHY 
OIL CONTROL 


DUAFLEX 


Reduce Oil Consumption - Increase Compression * Defer Re-Bores 
Please write for literature to : 
WELLWORTHY LIMITED LYMINGTON HANTS 


HOW DUAFLEX RINGS WORK 


The principle of Duaflex rings is 
unique. They are designed to ex- 
pand in two directions; vertically, 
to seal the rings in their grooves ; and 


outward pressure ensuring perfect 
contact with cylinder walls however 
worn or distorted the bore may have 
become. And the specially shaped 


outwardly, 


cylinder walls. 


and gas-tight seal is maintained, 


THREE EXCLUSIVE FEATURES 
The vertical sealing spring (1) seals 


the ring 


“Expander”’ 


rails (3) are designed to ‘wipe’ oil 
from the cylinder walls and avoid 
scraping and consequent wear. 


Wellworthy rings in matched sets 


Wellworthy rings are supplied in sets 
specially matched to get the best out 
of your engine. 

The ‘Quickseat’, a compression ring 
for the top groove, designed to clear 
the wear ridge at the top of the bore. 
The famous ‘Duaflex’, the ring that 
adjusts itself to wear in cylinder walls. 
A super slotted oil scraper for more 
efficient oil control. 


to es against the 
this way an oil 


in its groove, The 
(2) maintains an even 


ON PRODUCTION WORK AT VAUKHALL 


TILGHMAN’S PATENT SAND BLAST CO., LTD. 


BROA DHEATH, Near MANCHESTER * ENGLAND 
LONDON OFFICE: 1, CHESTER STREET, S.W.1. 


AGENTS: 


TLAND: Balbardie, Ltd., 110, Hanover Street, EDINBURGH 


Telephone: ALTrincham 4242/7 


R. J. Richardson & Sons, Led., Commercial Screec rate 


WHEELABRATOR 


REGISTERED TRADE MARK 


TUMBLASTS 


Two of the many Tumblast Plants 
installed at Vauxhall Motors Ltd., 
Luton. The machine in the fore- 
ground is delivering cleaned layshaft 

gear blanks, whilst further batches 

of components are being loaded into 

the chute from the annealing furnace 
conveyor. Both Tumblast plants and 
the annealing furnace are controlled 
by one operator. 
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With the increased speeds of rotating components 
in modern machinery, there is a growing need 
for new degrees of accuracy in determining 


and correcting any unbalance. The Avery electro- 


dynamic balancing machine No. 7210 provides 


this accuracy in balancing components weighing 


between 6 Ib. and 600 Ib. 


W. & T. AVERY, LTD., SOHO FOUNDRY, BIRMINGHAM 40 
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This will need special 


rubber mouldings. . . 


For over a century when a problem 
like that has arisen, men responsible 
for production planning and buying 
have thought at once of P. B, Cow. 
Knowing the vast resources of the 
P. B. Cow organisation were always at 
their service. 

Today, we are proud to offer an 
unparalleled service to every industry. 
A large team of experts, experienced in 
the latest and most up-to-date methods 
of production, is available to solve 
your problem. Experts who will bring 
to the job all the knowledge acquired 
in advising and supplying leading 
companies the world over. 

So whenever you have a problem 
that concerns rubber, write or phone 
for one of our technicians to call. He 
will be fully qualified to help and 


P. B. COW SERVE 
Agriculture 

Dairy 

Motor Car 

Radio 

Television 
Shipbuilding 

Public Utilities 
General Engineering 
Pharmaceutical 


WE SPECIALISE IN; 
Production of 

Rubber to Metal 
bonded parts, Anti- 
vibration and Resilient 
Mountings, Oil Seals, 
Handmade Fabricated 
Parts, Proofed Fabrics 
in Natural or 
Synthetic Rubbers 

for every purpose, and 
Air Buoyancy work 
of all descriptions. 


advise you. 
.. get in touch 


with P. B. COW 


RUBBER THAT IS RUBBER 
P. B. Cow & Company Ltd., Rubber Manufacturing 
Specialists for every Industry. Industrial Division : 
470 Streatham High Road, London, S.W.16. 
Phone: Pollards 4481. 
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Wilt’s a 
Life-Saver! 


No one knows just how many lives Wilf 
Danford has saved. You see, he believes in 
rescuing people before they run into danger. 
Much of the material he handles is used in 
aircraft and other industries where precision 
is vital. So that Wilf’s job—to test for 
hardness—is one of profound importance, 
requiring wide knowledge and experience as 
well as reliable equipment. No effort or 
expense is spared in the maintenance of 
Habershon standards. . . . For well over a 
century we have manufactured hot and cold 
rolled strip and sheets to all specifications and 


for all purposes. Your enquiries are invited. 


Habershon 
STEELSTRIP 


meets the most exacting requirements 


J.J. Habershon & Sons Ltd., Rotherham. Tel. 2081 (6 lines) 
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STANDARD- 
SUNBURY 


electronic 
engine 


TYPICAL INDICATOR DIAGRAM— 
SPRAY VALVE LIFT 


Engine Speeds : 80 to approximately 22000 r.p.m. 
Cylinder and Fuel Line Pressures: up to approximately 
10 000 Ib/sq in. Torsional Vibrations : to approximately 


Produced in association with 


THE ANGLO-IRANIAN OIL CO. LTD. 
since 1935 


STANDARD - SUNBURY 
engine indicators 


continue to meet the most exacting 
demands for engine research and fuel 
research in engines. 


Bulletin C/IT-11 
on request to :— 


Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 
TRANSMISSION DIVISION: NORTH WOOLWICH: LONDON, E.16 
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GEAR TOOTH PRODUCTION 


This automobile main shaft gear 
has 27 teeth, 9.25 N.D.P., Helix 
Angle 26°—-13’—15’ Right Hand, 
2” gear face width. The material Use of the Automatic Shifting Hob Head permitted 
was EN 35A tensile strength 40 the machining of 200 components before the hob 
tons per sq. in. Cutting time required regrinding. Feed was .050” per rev. of work, 
(rough hobbing) was 6.5 minutes climb hobbing. Hob speed 110 r.p.m., double start 
for two components per cycle. hob. Floor to floor time 7.3 minutes (2 components). 


CHARLES 
| CHURCHILL CLEVELAND 
RIGID HOBBER MODEL S—8—15 


COVENTRY “ROAD ‘ SOUTH YARDLEY ' BIRMINGHAM, 25 
ALSO AT LONDON, MANCHESTER, GLASGOW AND NEWCASTLE-ON-TYNE 


& CO.LTO 


Including automobile and electric vehicle 
battery control and charging equipment 


BATTERY CHARGERS AND 
CHARGING 


By Robert A. Harvey, B.Sc.(Eng)., A.M.1.E.E. Covers every aspect of charging principles, charging 
methods and charging plant. Consideration is given to small chargers for radio and car batteries, 
and to applications in power stations, telephone exchanges, mines, railways, electric vehicles, cars, 
lorries, buses and trolley-buses, aircraft, ships and stationary generating plants. This invaluable book 
shows how the problems of battery charging and control have been solved in many different industries. 
It enables the engineer to examine the schemes used in other fields and to select and adapt such 
schemes for his own particular use. 


Every important battery control scheme is described in 
this valuable book. Order Nowe, 35s. net. By Post 36s. 2d. 


Available from all booksellers or direct from :— 


Iliffe & Sons Limited + Dorset House + Stamford Street + London, S.E.1 
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The Plain Bearing Specialists 


LIMITED 


Dualloys Ltd © Boden Works * Chard * Somerset + Telephone Chard 2341 


improved Thin Wall Bearings Ltd. Dualloys Thick and Thin Wall Bearings Led. 
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PYGMALION, a sculptor of parts, 
moulded a beautiful female. In an 
unguarded moment he expressed a wish 
that she might come to life, which, when 
this was brought about by Venus (an 
interfering old busybody with no arms), 
obliged him to marry the girl. Now 
when we start moulding things we 
don’t make mistakes like this. Ekco 
plastics products are perfectly moulded, 
it’s true, but they are strictly practical 
mouldings which don’t involve you 

in any tiresome responsibilities. 

In fact, we handle it all—design, 
tooling, moulding and delivery 

in quantity. ... Ask us to 

assist you, in any plastic problem! 


E KG 0... PLASTICS 


moulders to the best people 


We design, tool and mould for any plastic 
requirements and our plant is one of the largest 
in the country. (Our presses range from 

the smallest to the largest —injections up to 

48 oz.—compression up to 2,000 tons). 


€. K, COLE LTD (Plastics Division) SOUTHEND-ON-SEA, ESSEX 
Members of the British Plastics Federation 


MILLING CUTTERS 


Obtainable 
from your stockist 


MADE BY CRAFTSMEN 
FOR CRAFTSMEN 


London Stocks: 16 Aldersgate St., E.C.1 
Glasgow Stocks: 50 Wellington St., C.2. 


THE INTERNATIONAL TWIST DRILL 
COMPANY LIMITED 

INTAL WORKS 

WATERY STREET 

SHEFFIELD, 3 


Telephone: Sheffield 23072-3-4 
Telegrams: ‘FLUTED Sheffield 3’ 
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HOW THE GLACIER CENTRIFUGAL WORKS 


Like many another technical advance, the 


idea is basically simple. In place of filter- 
packs and elements, the Glacier harnesses 
centrifugal force (at a thousand times the 
force of gravity) to do the job better. Look 
at the sectional diagram, and you will see 
how the oil itself drives a rotor which flings 
the dirt to the sides of the bowl, while the 
clean oil flows unchecked through the hole 
in the base. 


THE TEST OF EFFICIENCY 


Too simple to work? The proof lies in 
working efficiency. The Glacier Centrifugal 
Oil Filter has been submitted to exhaustive 
tests and cannot be faulted. If oil is cleaned 
by passing through a filter medium on the 
principle of a strainer, efficiency at best is 
relative: the Glacier Centrifugal intercepts 
particles that will pass through the mesh of 
the finest strainers in use. Many strainers, 
moreover, progressively lose efficiency as 
they become clogged with the dirt they are 
trapping until the ever more restricted oil- 
flow and loss of pressure bring a by-pass 


THE GLACIER METAL COMPANY 
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What, 


another filter ? 


No—a revolution ! 


Until now, to users of road vehicles 
filter has always meant an oil strainer. 
its efficiency was known, has never 
engine - building industry. Now it is 
self - operating component. And the 
Glacier Centrifugal Oil Filter are so m 


valve into play which feeds dirty oil to the 


bearings. The Glacier Centrifugal Oil Filter 
maintains high efficiency and constant flow. 


THE TEST OF &.s.d. 
With filters of the strainer type, the rela- 


tively frequent cleaning or replacement of 


the strainer element is imperative. A fleet 
of vehicles can run up a pretty bill ina year 
on new elements alone. There is nothing to 
replace in a Glacier Filter. There are no run- 
ning costs. Inspection and cleaning can be 
carried out in five minutes. The filter com- 
ponent, as you buy it, should last the 
life of the engine without any trouble or 
replacement of parts: it is designed for 
engines of 60/120 b.h.p., but larger models, 
andalsoasmaller model specifically design- 
ed for motor cars, are under development. 


ADD THESE ADVANTAGES UP 


6. 
1. Higher efficiency. 7. 
2. Constant flow. 8. 
3. No replacement elements. 
4. Noclogging. 9. 
5. Sump filtered every few minutes. 


REGD. TRADE MARK 


LIMITED, ALPERTON, 


FOOLPROOF EFFICIENCY—NO ELEMENTS TO REPLACE 


Ra CENTRIFUGAL OIL FILTER 


—sooner or later you'll fit it 


and stationary engines, an oil 
Centrifugal separation, though 
been generally available to the 
here, in the form of a compact, 
advantages now offered by the 
any that they cannot be ignored. 


Dirt capacity many times greater. 


Easy inspection and easy cleaning. 


Easy fitting with Glacier accessories 


no independent drive required. 


A precision-engineering job which 
cannot go wrong. 


MIDDLESEX 


WEMBLEY, 
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N°2C CAPS. TAN LATHE 
Maximum Production 


@ INBUILT 


QUIPMENT 


@ 12 SPINDLE SPEEDS-BOTH 
FORWARD & REVERSE 


@ RAISED CENTRES GIVING 
INCREASED SWING 


@ LARGE CAPACITY 
SWARF PAN 


@® BED PROTECTED BY 
STAINLESS STEEL COVERS 


Lathes are 
and built tv get the best out of 
Please write for particulars of our full range of 14 IN. BAR CAPACITY 


Capstan ¢ Turret Lathes 13’4 In. SWING OVER BED 
SELLY OAK 1131 


H.W.WARD & CO. LTD setty oak BIRMINGHAM 29 


The 6-3 


Screwing 
Machine 


Threads 
Tubes up to 6” 
Bolts up to 3” 
Quickly 
Accurately 


to Standard 
Limits 


Particulars 
of Range 
of Machines 
for Tubes 
up to 

18” Dia. 


KENDALL € GENT L” 


VICTORIA WORKS GORTON J 
MANCHESTER Telephone EAST 1035,, 
eee 
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Churchill 


Churchill machines have set the standard for Universal Grinders due to their simplicity, combined 
with versatility and general efficiency on a wide range of work. Built in various swing and length 
capacities, the machines are readily adaptable for external and internal grinding and have full adjust- 
ments for taper and face grinding work. 


THE CHURCHILL MACHINE TOOL CO., LTD., BROADHEATH, Nr. MANCHESTER 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., London, Branches and Agents 
Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and Branches. 
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MOSS GEARS 


THE MOSS gb EAs co., LTO., CROWN WORKS, TYBURN, BIRMINGHAM, 24 
Phone: ERDington 1661- Groms: “‘Mosgear Birmingham’ 


NEVER 
COULD 


UNDERSTAND 


ANYTHING 
MECHANICAL 


You’d be surprised how many giant creative 

brains boggle at mechanical details. ‘‘ Thank heaven 
for Lewis ’’ they say, can depend on 

them to design the right springs for the job.’’ 
Why don’t you try us too? 


‘* Leave it to Lewis’’ has been said with a sigh 


of relief for over thirty years now. hs LEAVE /T 7g 
THE LEWIS SPRING CO. LIMITED wes 


RESILIENT WORKS, REDDITCH OF REODITCH 
IN PRING CLIP 
— SSWORK. WIRE FORMS 

VOLUTE SPRINGS 


London Office: 321, High Holborn, W.C.1 ‘Phone: Holborn 7479 and 7470 


98 AUTOMOBILE ENGINEER, August 1954 


a our 
Thes@raxles 
~ q > 
pall, WA 
— 
= 4 ) 
Y 
= 
y)))) 
WP) 


GIRLING LIMITED KINGS ROAD~- TYSELEY BIRMINGHAM 11 
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make [ie BEST BRAKES IN THE WORLL 
backed by a world wide SERVICE organisation 


Insulation? Protection? Silencing? Sealing? 


Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service MOULDINGS ... 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 


MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS REDFERN'S RUBBER WORKS LTD - HYDE - CHESHIRE 


CENTRE LATHE 


Designed and built 
for sustained production at high 
speeds, the new W & M 84” lathe has 
set a new high standard of performance 
and reliability. Specification includes: 


Rigid diagonal 
braced bed with additional stiffness pro- 
vided by one piece fabricated steel base. 


e Rapid selection of 
spindle speed with clear indication of 
desired speed. 


Totally enclosed 
auto lubricated quick change feed gear 
box with provision for metric module, 
diametrical, and fractional pitch thread 
cutting without recourse to multiplicity of 
change wheels. 


10 H.P. MOTOR auto lubricated apron with single lever 
selection of desired feed motion with 

SPEEDS 21-945 r.p.m. choice of coarse or fine to each motion. 
Large direct 


e 
iMlustrated booklet will be forwarded on request. reading dials to feed screws. 


WOODHOUSE MITCHELL 


(PROPRIETORS THOS W. WARD LTD) 


done BRIGHOUSE 627 Bins)" WAKEFIELD RD. - BRIGHOUSE: “rams woopsouse Brichouse’ 


wn/it 
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... and cut down operating costs. The use of ‘ Kynal’ 
wrought aluminium alloys for road vehicles means a 
saving in weight and thus improved acceleration and 
braking. 

A further big advantage is the exceptional durability 
of these alloys, which require little or no maintenance. 


‘Kynal’ wrought aluminium alloys 
are recommended for:— 


Floors 

Structural members 
Roofing and panelling 
Window frames 

Tread strips 

Sliding and folding doors 
Luggage racks 

General small fittings 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 
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Correct 


A machine tool is only as good as the oil that lubricates 
it. The choice of oil therefore not only determines the 
efficiency of the machine in operation, but also the 
length of its productive life. 

Diflerent types and parts of machine tools require 
different lubricants hatever the unit to be lubricated, 
there is an appropriate oil to be found in the Fletcher 
Miller range. The GENA section alone comprises seven 
oils graded in viscosity to lubricate all types of high 
speed spindles, plain bearings, headstocks, gear boxes 
and slideways. They all possess great film strength and 
exceptional powers of adhesion to metal. But machine 
tool lubrication is a specialist's job and maybe you need 
advice. If so, please call in one of our representatives 
they are at your service whenever you need them 


Machine Toot lubricants 


FOR COLE MACHINE TOOL LUBRICATION 


oe A 


FOR HYDRAULIC THE MACHINE 
SYSTEMS GENERALLY TOOL LUBRICANT 


LMARI 


FLETCHER MILLER LTD. ~ ALMA MILLS - HYDE - 
Hyde 781 (5 lines) Telegrams : Emulsion, Hyde 


Telephone : 


BRONZE 
WALSALL 2108.3 
“ABCO WALSAL 


lubrication 


is your best servant. 


Write today for a copy of our 


CHESHIRE 
20 page booklet ‘‘Machine Tool Lubrication."’ 
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CEJ TAPS 


Spiral Flute Taps for blind hole tap- 
ping. Spiral Point Taps for through 
hole tapping. In each case only one 
tap is needed. 


CEJ PLUG AND 


RING GAUGES 
CEJ CIRCULAR CHASERS \ s j are in steadily increasing demand 


throughout industry. Their precision 
for producing outside and inside threads ont 
d exemplary accuracy ensure 
complete satisfaction, 


The C.E.J. Surface Finish Indicator operates on the tracer method, the amplification being 


CEJ SURFACE on the’ Mikrokator principle. The diamond Stylus actuates at right angles to the surface being 


checked and is coupled directly to the Mikrokator system so that any vertical variation in the 


FIN | SH INDICATOR depth of the surface actuates the Mikrokator pointer giving a direct reading. 


A.1.D. AND 
A.P.1. APPROVED 


PRECISION TOOLS AND INSTRU 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS - TEL: DUNSTABLE 422/3 


DHB/K 
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PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


in ferrous or non-ferrous metals, 
electro or enamel finishes for the 
Automobile Industry and the General 
Engineering Trades. 


Component parts or complete as- 
semblies designed and produced 
to the customer’s requirements. 


Our technical staff will be pleased 
to advise. 


W.H.BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 
Telephone: ACOcks Green 1197 
Telegrams: ‘Brisk, Birmingham.” 


An electrically-operated rising platform in use at Butler's 
Wharf Ltd., London. It can be quickly locked into 
position at any floor, and is a great time saver. 


POST THIS FORM TODAY 


MECHANICAL AIDS TO PRODUCTIVITY 


The Modern Approach 
to Production 


From the wharf to the warehouse, mechanical handling 
is speeding production . . . giving greater output and 
higher efficiency. 


Every month, MECHANICAL HANDLING—only British 
journal devoted entirely to the subject—describes and 
illustrates the latest labour-aiding devices, and shows 
how they are being used to increase production and cut 
costs. There's a system for YOU in your business. Take the 
first step to increased production . . . place a regular 
order for MECHANICAL HANDLING now! 


A.E.8 


TO: 
MECHANICAL HARDLING 


DORSET HOUSE - STAMFORD STREET + LONDON S.E.1 


Please enter my name as a subscriber for the next 12 issues. 
I enclose remittance value £1 15s. (U.S.A. $5.50, Canada $5.00). 
Remittances from overseas should be made by money order or bank draft in 
sterling on London out of a registered account. 
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The Shell Mile is the smoothest and liveliest distance 
between any two milestones. It is the most enjoyable, 
the least tiring, the shortest-seeming mile in the world. 
So it’s hardly surprising that a million more Shell miles 
are driven every day than any other kind. 


The thing that makes a Shell mile such an improvement 
on any ordinary mile is the new Ignition Control 
Additive (I-C-A) in Shell. I-C-A releases your engine’s 
full smooth power from engine deposits that hold the 
power in. It prevents both pre-ignition and plug failure 
caused by deposits. The difference it makes is a 
revelation. 


If you haven’t yet driven the Shell mile, you’re lucky in 
one thing at least — you have a great pleasure waiting 
for you. 


HAVE YOU TRIED THE TWO-TANKFUL TEST? 


AUTOMOBILE ENGINEER, August 1954 


\ 
\ 
aot 
ar roa 
tom 
Ci 
ry 
N 105 


Largo 


CONTROL 


P. UDAL 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 


Telephone : CALthorpe 3114 


at all stages of manufac- 
ture ensures a trouble 
free product. .. . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


TVARWOOD INGRAM: 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 


and £4000 damages 


A press operator whose earnings are 


retarded by slow guard operation is a 
menace to himself and to you. He is 
tempted to expose himself to danger and 
may involve you in heavy damages. 
Fortunately, the ‘Fastrip’ Synchronised Guard 
ensures the highest standard of safety 
without impeding production. Send for full 
details to-day. 


PRESS GUARDS 
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What 


and you take out... 


We do our part by rigid control of the high quality 
of our existing blade and by unending research 
towards producing an even better one. Do you 
do your part? Can you honestly say 

that a hack saw blade is never mis- 

used in your factory? If you are 

not sure write for a copy (or copies) 

of our new booklet ‘‘How to use 

hack saw blades”’, available free of 

charge to every user of hack saw 

blades. 

Only by using the dest brand of 

blades in the correct fashion can 

you be sure of getting the best 

results at the lowest cost. 


Made by James Neill & Co. (Sheffield) Ltd., and obtainable from your usual supplier 


U.B.6 
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us about NUTS! 
bolts too! 


You don’t need to look very hard for 
a reliable supplier of bolts and nuts — 
Lanarkshire can fill most needs and 
keep good delivery dates. Try the 
service for yourself ; write now for fully 


descriptive literature on our products. 


Black, bright, non-ferrous bolts and nuts and high tensile bolts, too, by: 


Our “ Monthly Stock List” 

keeps buyers right up to date : A K H I RE 2 
s with the supply position. If the LAN " R 

cok to be oat BOLT & RIVET COMPANY LIMITED 


copy please ask to be put 


on the mailing list. 
Burnbank, Lanarkshire, Scotland. Tel.: Hamilton 1241-4 


Coup 
for quick service at the right price 


Let in touch with 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 


EMPIRE WORKS, PARK RD. BIRMINGHAM, 18 
Telephone: NORthern 6221 
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A recent addition to the David 
Brown range of gearboxes, the 
Model 430C, is a 4-speed unit 
designed for light commercial 
vehicles up to 25 cwt. capacity. 
Outstanding features include 
quietness and ease of operation, 
simplicity, sturdiness, low 
weight to strength ratio and 
exceptionally short overall 


length. 


Here is a compact unit that will 
fit simply into chassis layouts 
within its range. Full details 
available on request. 


STANDARD GEAR RATIOS 


FOURTH 1/1 


THIRD 1:69/1 
SECOND 2:89/1 


FIRST 4611 


REVERSE 6031/1 
MAXIMUM ENGINE TORQUE 


90 |b/fe. 


OVERALL WEIGHT INCLUDING 
CLUTCH HOUSING IS ONLY 


61 Ib. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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production 
problems 


*and like 
Jaguar and 
B.0.A.C. 


DE HAVILLAND, B.O.A.C. AND JAGUAR are three great names 
in this mechanical age. Producing the best, they use 
the best—and they all use Permacel. De Havilland 
use tenacious Permacel to locate rivets in aircraft 
wing manufacture. All three companies use Permace! 
Crepe Paper Masking Tape during paint spraying, and 
Permacel Cloth Tape for every {ob which requires 
protection against knocks and scratches. Leading 
manufacturing companies are finding more and more 
uses for Permacel. 

Permacel Tape sticks firmly and at once to any 
surface, rough or smooth. It is skin-flexible to cover 
the most awkward contours, and when the time comes 
for removal it peels away easily and cleanly. 

Permacel Crepe Paper Masking Tape is ‘double- 
bonded’. This exclusive Johnson & Johnson process 
permanente bonds the adhesive to the backing 
material. hen stripped away the tape leaves no 
sticky trace. 

A V.1.P. YOU SHOULD KNOW! A Very Important Point 
about all Permacel Masking Tape—it’s unaffected by 
paint, chemicals or dope solvents! 


with 


CLOTH AND ‘DOUBLE-BONDED’ = = 
CREPE PAPER MASKING TAPES 


(GY. GAITAIN) LTO. f SLOUGH, BUCKS 


For samples and quotations write to 
INDUSTRIAL DIVISION Dept. AE 


Constant 


B.T.G. Patented Constant 
Helix cutters represent an 
important advance in manu- 
facturing technique and will 

cut your costs in all profiling, 
die sinking, mould milling and 
reaming applications. Milled 
with a flute lead which varies 
in direct proportion to the 
diameter, the helix angle of 
the teeth remains constant 
throughout the length of the 
cutter. This gives better 
shearing action, minimum 
deflection, increased end- 
on loads and permits 
easier resharpening. 
For faster cutting, 
under better condi- 
tions B.T.G. Con- 
stant Helix cutters 
are unequalled. 
We welcome 
enquiries for 
single num- 
bers or large 
quantities. 


ncreases torsion on cutter 


CONSTANT HELIX. In this case 


to the diameters, with good -. 

shearing conditions on the extreme \ 
end and bending moment reduced and \, 
making for steadier, vibration-free cutting 


BIRMINGHAM 


pearamore 
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Desert Grit 


The fleet of Thornycroft ‘Mighty Antars”’ used by the Iraq Petroleum Company to lay 
a pipeline to the Mediterranean Coast were fitted with Hardy Spicer propeller shafts and 
universal joints. To carry such immense loads over desert roads, travelling perpetually 
in a cloud of dust and grit, would tax the strength of the toughest vehicle. Hardy Spicer 
—specialists in motor transmission, have designed shafts and couplings which send racing 
cars hurtling round tracks at 150 m.p.h., drive coaches and lorries up mountain passes, 
and now, their latest achievement, to keep a fleet of heavily laden “Mighty Antars” 
rumbling across the desert. 


HARDY 
mm SPICER 


NMEEQLE BEARING 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED. (A Birfield Company), WITTON, BIRMINGHAM, 6 


HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET BURWOOD, €.13, VICTORIA, 


AUSTRALIA 
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When you want to send 


anything — anywhere — the 


ABC GOODS TRANSPORT GUIDE 


......tells you how to do it 


Transport Managers, despatch managers and consignors in all industries, will find 

this new edition of the GOODS GUIDE an invaluable aid in their work. With its CONTENTS 

help they can speedily find the nearest and quickest means of despatching loads of Transport Services A.B.C. section (in 
all sizes and kinds. town alphabetical order); Heavy 
“Smalls” or bulk, local or long distance, you will have the information required | machinery carriers; Bulk liqud 


carriers; Directory of public ware- 
for moving YOUR goods at your finger tips, with this essential book. house heepers; London public wharf- 


ingers; network of canals; Goods by 
Half-yearly issues: July- December, 1954 and January - June, 1955 ar; Ferry services; Coastwise 


3 /6 each post FREE shipping, etc. 


Obtainable from booksellers or direct from Iliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.1 


6.wihDUCTION HEL 

tac the 
U.K. PRICE £875 

FOR SOLDERING, BRAZING & HEAT TREATMENT 


. @ OTHER MODELS AVAILABLE IkW. TO 45kW. OUTPUT 


radio heaters Itd., woxmcnam serxs evciann. = 
Phone: Wokingham 1030-1-2 Grams: Radyne, Wokingham AMAL LTD - ‘HOLDFORD ROAD - WITTON BIRMINGHAM, 6 
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THE DAY 
MEN 


PACE travel is rapidly becoming more than just a techniques gained from past experience. Our design, 
theory and aluminium, in the forefront of progress, !aboratory, toolmaking, production, X-ray supervision 


, ; and customer liaison on a close personal basis combine 
is taking a vital role in its development. 
to make our Aluminium Castings service second to none. 


At P.B.M. the production of aluminium alloy castings ahi 
We invite you to consult us, we will gladly advise you 


is our business and we are fully equipped for future how P.B.M. Aluminium Alloy Castings can cast added 


demands and are today providing castings by the finest _ reliability into your products. 


Gravity La Machined Castings 
Diecastings and Assemblies 


PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 
TELEPHONE: GREAT BARR 1794-5-6 


AUTOMOBILE ENGINEER, August 1954 


ia 
113 


FOR EVERY SOLDERING PROCESS 


the components 

to be made from 
tested and reliable 
steel—which means... 


FRYSOL BLACK 
band flux is manufac- 


tured for hot dipping, . 7 
and soldering processes 

on heavy work Par- 

ticularly effective for 
soldering galvanized iron, = 


CARBON AND ALLOY IN ALL STANDARD SECTIONS 
ALSO SUPPLIED, FULLY HEAT TREATED, TO 
ENGINEERING SPECIFICATIONS 


KIRKSTALL FORGE ENGINEERING LTD - LEEDS S ~ Telephone: HORSFORTH 2821 


2. Use FRYSOL Sw, 
GREEN band for sie 
Straightforward brass 

and copper jointing. 

Contains extreme pene- 

trating constituents 

ensuring a rapid fluxing 

action. 


LTO 


TOOLMAKER 
NGINEER 


ACTUAL MAKERS oF 


soldering of tinplate an 

terneplate work specif’ aD q CEMENTED CARBIDE 
FRYSOL YELLO | TOOLSETIPS 


band flux. 


Improved FRYSOL FLUXES nave seveiones 


a range of Fluxes for all 
soldering processes. If 


5 there is a fluxing or sold- 
ering process in your 
works you feel may be 
improved, please write 


to us. 


Metal Foundries Limited 


Tandem Works, Merton Abbey, London, S.W.19. MITcham 4023 ~~ 
And at MANCHESTER GLASGOW’ BRISTOL’ BIRMINGHAM DUBLIN GREAT HAMPTON STREET, BIRMINGHAM 18 
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... IMPLEMENTS 


WHEELS... SAID THE BARMAID 


SAID THE HOST 


CHASSIS FRAMES... 
SAID THE CUSTOMER 


... TRAILERS 
SAID THE DOG 


AND THE CALL WAS FOR 


Sankey oF we tincton 


JOSEPH SANKEY & SONS LIMITED - HADLEY CASTLE WORKS - WELLINGTON 


SHROPSHIRE 
TELEPHONE: 500 WELLINGTON - TELEGRAMS: 


SANKEY WELLINGTON 
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“THE AMOUNT OF ROOM 
IS LITTLE SHORT 
OF PHENOMENAL” 


(“ The Scribe” in“ AUTOCAR"” 1 January, 1954) 


UNSURPASSED FOR PURITY, 
UNIFORMITY AND DURABILITY 


Phosphor Bronze RODS & TUBES 


Chill Cast Rods & Tubes 4” to 10” 
diameter x 26” long in Gun Metal and 
Phosphor Bronze. 


WHYTE COLLINS LTD 


KELVIN WORKS FENTON STOKE 


Bucket or bench type. 
Bent tube frame with strong but ; 

resilient webbing and a covering 
of p.v.c. leather-cloth, First-class 
comfort plus better use of 
available space. Very strong, 
weight negligible. Easily fitted and 
quickly removed. Fittings supplied. 


New lightweight car seats now available 


The new type of lightweight car seat in maroon, 
brown, grey or fawn is fitted to a famous make of car. 
Describing the front seats, The Scribe in his 
Disconnected Jottings said “‘ The amount of room 
is little short of phenomenal, and the easy removal! of 
the seats permits the car to be used in all sorts of ways 
for odd-shaped luggage. They are light and comfort- 
able, and can be lifted out for the roadside snack, let 
alone full picnic. Very practical.” 

In short, for the short, fat, tall or thin passenger, a 
first-class improvement in car seating. Soft, yet you 


can’t bounce on it. Get in touch with Intalok Ltd. | oe This HELI-COl insert 


. will give you positive protection 
against wear, stripping and corrosion in 
all tapped threads. It permits cleaner, 


ym) more functional design ... 
~ ARMSTRONG PATENTS CO. LTD. 


BEVERLEY, YORKSHIRE Telephone : Beverley 410 


A PRODUCT OF THE SLUMBERLAND GROUP + TRADE ENQUIRIES TO? 


INTALOK LTD + CALDWELL ROAD + NUNEATON + TEL: NUNEATON 2867/8 


I.B. D/100/A. 
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, . . always in the limelight 


TD OAK LANE EAST FINCHLEY 


SIMMS MOTOR UNITS 
Telephone: Finchley 2262 (20 lines) Telegrams: Simotunit, Eastfinch, London 
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“HAND & HEART” BRAND 
FILES & RASPS 


North, South, East and West, in humble village 
forges and vast industrial plants throughout the 
world, Osborn Best Refined Cast Steel Files and 
Rasps are in daily use. 

A full range is supplied for every purpose, and 
every tool leaving the factory is tested and examined, 
to ensure perfection. 


MAKERS OF QUALITY STEEL 
PRODUCTS FOR OVER A CENTURY 


YDE STEEL WORKS, SHEFFIE 


have the experience 
AND 
the equipment 


One of the group 


with the Southern Area 


PRESSWORK AND ASSEMBLY 


BLANKING, DEEP DRAWING, WELDING 


Blanking up to 24” x 18”. Drawing up to 8” depth 


All types of presswork up to 200 tons capacity. 


SAMUEL GROVES & Co. Ltp. 


MUSGRAVE ROAD, HOCKLEY, BIRMINGHAM, 18 


Telegrams: 
Sevorg, B'ham 


Telephone: 
NORthern 3634/5 
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CARBO-NITRIDING 


This Wild-Barfield Shaker Hearth Furnace, for the case-hardening of steel 
by the Carbo-Nitriding process, is designed to pass the work automatically 
through two or more precisely controlled temperature zones, 
by means of a shaker mechanism, to the quench tank at the far 
end. Suitable work includes small components of equip- 
ment such as typewriters, sewing machines, cycles, 
calculating machines, etc., and small gears, grease 
nipples, self-tapping screws, washers and similar mass 
produced parts. Carbo-Nitriding can also be carried 
out by means of Wild-Barfield Batch 

Furnaces or Rotary Drum Furnaces. — 
With all three types, the process 
achieves reduced distortion and 
cracking ; a high degree of con- 
sistency of case depth and composi- 
tion; it requires only unskilled 


labour ; there are no salts to handle ; 


and working conditions are clean. 
Full details will gladly be supplied 


on request. 


FURMACES 


WILD-BARFIELD 


ELECTRIC FURNACES 


for all heat, 


WILD-BARFIELD ELECTRIC FURNACES LTD. 
WATFORD-BY-PASS, WATFORD, HERTS. Phone: WATFORD 6091 (6 lines) 
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BLACKHEART Malleable Iron Castings 
made by Shotton Bros. are laboratory con- 


trolled at every stage in production. This 


factor plus the use of the most up-to-date 
plant and over 57 years continuous 


experience ensures castings of the highest 
quality and accuracy. We are particularly 
well suited to handle machine moulded 
repetition work. Our technical staff is 
always ready to give advice on design and 
development problems etc. 


% Highest British Specifica- 
tion accepted—BSS 310) 
(1947) Grade 3. 


SLACK HEAR SHOTTON 
BROS-LTD 


OLDBURY, NEAR BIRMINGHAM 
Telephone: BROadwell 1631-2 


Members of the Technically Controlled Castings Group 


For reliability 


PERRY 


Timing Chains 


are fitted to the new 


Triumph 2-litre Sports 
New Standard 8 


and many other fine British Cars 


For full details please write to 
PERRY CHAIN CO. LTD., TYSELEY, BIRMINGHAM 


in standard sizes or to 
your own specification. 


Our catalogue will help 
you select a type and 
size of chuck most suit- 
able to your own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS 


Blackriding Electrical Works, Werneth, Oldham 
"Phone: MAIn 1651 
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the things 
they do 


at Holroyds 


They sent a worm and 


wheel along to the British 


National Physical Laboratory 


and had it tested. It showed an 


efficiency of 98.2°,,. That was over 20 years 


ago. It was a World Record then —and it’s 


still unbroken. A special job? Yes, but from 


what they learned and by meticulous 
some say niggling — attention to detail they 


are turning out large numbers of units 


with efficiencies as near the same standard 


as makes no matter. 


THEY’VE WRITTEN A BOOK ABOUT IT— 


about worm gear efficiency and lots of other 


things as well. It covers gear selection and 


service, dimensions, lubrication and maintenance, 


horse-power and torque — all the facts a user 


needs on Holroyd Worm Gears and Worm 
Reduction Units. They'll be very glad to 
send you a copy. Their address is 
John Holroyd & Co. Ltd., Milnrow, Lancs. 


QUICK DELIVERIES CAN BE MADE OF ALL 
Holroyd WORM GEARS 


AND WORM REDUCTION UNITS 
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SINTERED 


are made from metal 

powders die pressed into 

precision parts whether 

| simple or intricate, in 
most metals. 


| 


Great economies on mass | 
production are effected, as 
sintered parts eliminate 
much machining and 
maintain consistent high 

quality. 


j * We are also Manufacturers 
of Durasint Oil Retaining 
Bearings. 


SINTERED 
PRODUCTS 


ESTAB. 
1869 


ALL OUR STOP-WATCHES 
ARE TOP-QUALITY SWISS 
JEWELLED LEVERS—AND 
GUARANTEED 


Our range of all 
types of Swiss Stop- 
Watches _ includes 
Wrist Stop-Watches 
WRITE OR PHONE 
FOR OUR 
ILLUSTRATED 


CATALOGUE 
AND PRICE LIST. 


TEL.: BOLTON 876 
(2 lines) 


Q 


... there’s the need 
for PRESTONS 
SWISS Jewelled Lever 
STOP-WATCH 


Restricted by the limitations 
imposed by war and post-war 
conditions, Prestons have until 
recently been only able to satisfy 
the stop-watch demands of the 
Industrial North. 


Now, as many of our friends 
throughout the land can confirm, 
Prestons can once again offer to 
Industry a nation-wide Stop- 
Watch Service second-to-none. 
Again we are leading the way as 
the largest suppliers of Swiss 
Stop-Watches to British Industry. 


ALSO READY TO GIVE 
YOU IMMEDIATE SERVICE 
iS OUR REPAIR DEPART- 
MENT... giving attention 
to your most urgent needs, 
in double quick time—yet 
with the vital care and 
craftsmanship required with 
such precise instruments. 


PRESTONS LTD. stop-watcn sreciaists BOLTON, LANCS. 


MIDiand 


Cc. T.D 


(BIRMINGHAM) 


LIMITED 
0353 


Designers of 


Leo. 


(One of the SHEEPBRIDGE Group) 


SUTTON-IN-ASHFIELD, NOTTS. 
Telephone : Sutton-in-Ashfield 590. 


SHAFTESBURY 
BUILDINGS 


STATION 
STREET 


BIRMINGHAM 5 


MOTOR BODY 
PRESS TOOLS & 
ASSEMBLY JIGS 


Single and Double Action Draw 
Dies. Raise, Flange and Wedge 
Action Dies. Form, Curl and 
Brake Tools. Sub-assembly and 
Main Body-build Jigs. 


interest to you, 
your copy. 


A Folder giving full particulars of 
the scope of our service is now 
available and will certainly be of 
Send now for 
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More than 1,000 factories have done away with bolts, 
CROID 65 grouting, damaged floors; made layout changes a matter 


MACHINE FIXING GLUE of hours; practically eliminated machine vibration. 


C 0 0 p E 4 S How? By adopting the Croid-Cooper method of machine 
ie, | installation where machines are stuck down on a felt 


base with a holding power of 50 Ibs. to the square inch. 


Send for details today: 
COOPER & CO., (B’HAM) LTD., BRYNMAWR, Breconshire. 


Telephone: Brynmawr 312. Telegrams: Felting Brynmawr. 
Registered Office & Works: Little King Street,“ Birmingham, 19. 


infroduce an entirely 
mew design of 
LUBRICATOR NIPPLES 


Enots once again lead the way in the National effort 
to reduce costs, by introducing an entirely new type of 
angle lubricating nipple. Outstanding features 
include the following : 

@ Made in one piece, 

@ Clear-through way for lubricant. 

@ Lower overall height. 

@ All steel, hardened and Cadmium plated. 

@ Available in all standard threads in common 

demand. 
@ Are cheaper and better. 


These nipples are available in the following thread 
sizes: 

B.S.F. B.S.P. 4” A.N.F. U.N.F. B.S.F. 
BRIGGS. A.N.F. U.N.F. BS.P. 
Retail price for all sizes is 10d. each, compared to 
I1d. each for the old type. When ordering please 
use code letters H.S. followed by angle required 
(35°, 67°, or 90°) and thread, e.g., 

H.S. 67 4” B.S.P.--Hotset nipple 67° angle with 4” 
B.S.P. thread. 

The old type angle nipple will continue to be available 
as well as the range of straight nipples, in similar 
threads to the above. 


BENTON & STONE LTD 


ASTON BROOK ST., BIRMINGHAM 6, 
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The CRW2. 

A very sensitive 
lever-actuated switch 
requiring oz. 
force to operate. 


There are operations in industry,which’demand 
activation or immediate stoppage 

by a switch which will respond to the lightest 
touch. BURGESS make such a switch the CRW2. 


They also make Micro-Switches 
for almost every other purpose. 


MICRO-SWITCHES 


Industry’s Automatic Choice 


Burgess Products Company Limited 
Micro-Switch Division 

Dukes Way, Team Valley, Gateshead 11 
Telephone: Low Fell 75322 (3 lines) 


fadiators for the 
Automobile Industry 


Also 
manufacturers of 
Fuel Tanks and 
general 

Sheet Metal 
Fabrications 

to the Trade. 


For details consult:— 


E. J. BOWMAN (B’HAM) LTD. 
WHITEHOUSE STREET, BIRMINGHAM 6. Tel 


lf you use Drop Forgings, this 

folder will interest you. Leading 

manufacturing concerns use Mitre precision Drop Forgings in order to 
maintain quality and keep production costs down to the minimum. 


A.J. VAUGHAN & CO (MITRE WORKS) LTD 
WOLVERHAMPTON ROAD, WILLENHALL, ‘Staffs. Phone  486/7 
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26 SET BOX (BACD) 
Supplied with Speed Brace, Tommy Bar, Tee Piece, 
Ratchet, Universal Joint, 6” and 12” extension, 4x} 
Converter Driver and |X 4 Converter Driver. S pace 
available in box for additional tools—Great Skua, 
Spanners, Screwdrivers, etc 


A new and improved tool with 


an old name—Garringtons—the 


hallmark of quality. For ease 
18 SET (BACC) 


and versatility it is unequalled. 
Speed Brace, Tommy Bar, Tee Piece, Ratchet 6” 


Finely finished with major sur- extension and 12” extension. Space for optional 
; additions of 14 and 18 mm. Sparking Plug 
faces mirror polished, the sets Sockets and Universal Join. 


are forged by a new process Riper. | 


which combines great strength 6, 10 & 12 SET BOXES 


with light weight. The boxes All supplied with Tommy 
Bar, Tee Piece and 6" 


ann at high grade steel, stove extension, Ratchet and 

Universal Joint can 

be added as extras 
enamelled in maroon. Available in Whit 

worth American 

and Unified sizes 


PELICAN 
BI-HEXAGON 
BOX SOCKET SETS a 


GARRINGTONS - BROMSGROVE WORCS DARLASTON STAFFS 


COMPRESSED AIR EQUIPMENT 


v2 UNIT 


Yes, you can handle all comers if you use B.E.N. equipment! There are 
B.E.N. compressors displacing from 2—32 cu. ft. of air per minute provid- 
ing reliable and low cost compressed air for all garage purposes—and a 
range of accessories for tyre inflating, spray painting, spark plug cleaning, 


w! 
SPARKING PLUG 


and so on. 


To help you select a suitable model send for publication CB 93 “Air Power 
for Garages and Service Stations’’. 


COMPRESSED AIR 
ENGINEERS 


P.0.Box No.10, HIGH WYCOMBE‘ BUCKS. HIGH WYCOMBE 1603 


No 142 
PRESSURE 


B. E. PATENTS LTD. (oivision of snoom wane cro.) 
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WASHERS 


British Patents Nos. 406556-518146 


with the tapered twisted 
teeth that lock tighter 
under vibration 


Note the independent tooth form 


Manufactured from high 
carbon spring steel, hardened 
and tempered, also available 
in phosphor bronze. 


BARBER & COLMAN LTD 
MARSLAND RD - BROOKLANDS - MANCHESTER 


TELEPHONE: SALE 2277 (3 LINES) 
TELEGRAMS: ‘“‘BARCOL"’ SALE 


Factors’ and Dealers’ enquiries to:- 
Wm. Clark (Spare Parts) Led., 438 Harrow Road, London, 


A.I.D. APPROVED 


“SHAK EPROOF™ 
PR 


ignore this, 
it may 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 


Dependable Auto Cable. 
AERIALITE LTD., STALYBRIDGE, Cheshire 


Safe, Dep endable 


w.?. 


A NEW book for production executives 
and students of engineering economies 


Frank G. Woollard, M.B.E., M.l.Mech.E., M.I.Prod.E., 
M.S.A.E. with foreword by Leonard P. Lord. 


Flow production is frequently thought of as being suitable only 
for large enterprises—this is not so. The object of this new book 
is to show how the basic principles of flow production can be 
applied to the manufacture of almost every article that is readily 
and continuously saleable. Written by an expert, it is a book of 
immediate interest to production executives everywhere in the 
manufacturing industries. 9}” = 6” 196pp. 102 illustrations. 


Now on Sale 25s. net. By Post 255.84. 
Published for ‘ Mechanical Handling.” 


Obtainable from booksellers or from :— 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 


$.B.1 
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430) SHAFTS FACED AN 


Facing 4 off each end and drilling 
i centres in 23" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 
to centres or recentring 


ENGINEERING CO. LTD. 


COVENTRY covewrey essai 


We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines, Multiple 
Drilling Heads and Machines, Tapping 
Machines, Gear Tooth Rounding 
Machines, Special Machine Tools for 
High Production 


Faces 3 diameter. Standard 


u 
Vices have maxim 
of 6'2 
Minimum length handle 
6’ Standard bed length to 
take work UP to 
or 72 long. 


10, LLOYD'S AVENUE -E.C.3. 


AUTOMOBILE ENGINEER, August 1954 


Phone ROYAL 4861. 


FD PER HOUR 
| | 
Rathbone 
4 
| 
x 
SINCE 1807 | Ps 
| 
‘ 
3 
Rathbone 
127 


MAKINGS 
OF A FINE 
CAR 


\ 
/ \ 


all types and in all metals 


Jenks & Cattell pressings are to be found in many 
models by the leading manufacturers in the Motor 
Car Industry. 


Jenks a Cattell Li 


PHOENIX WORKS, 
WOLVERHAMPTON 
31991 (6 nes) 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business— not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 


quality in STEEL 


— 


ALLOY AND SPECIAL 
CARBON STEELS 


Black rolled, bright drawn or smooth ground, in heat 
treated or unheated conditions. Free cutting steels, heat 
resisting steels, die steels, shear blade steels, high speed 
tool steels, stainless steels, valve steels. 


DUNFORD & ELLIOTT (Sheffield) LTD., Attercliffe Wharf Works, 
Sheffield, 9. 
Telephone: 417121 (5 lines) Telegrams: “ Blooms, Sheffield 9". 
Also at London and Birmingham. 
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BRAND 


DROP FORGED 


BROS FORGIN s) LTE 


FIT 


CHAPMAN’S H.D. 


DUAL PURPOSE ROAD SPRINGS 


@ INCREASED LOAD CAPACITY UP TO 50%, @INCREASED FINANCIAL RETURN UP TO 50", 
@ DECREASED MAINTENANCE UP TO 50%, @ALL SPRINGS GUARANTEED 


SPECIALLY DESIGNED TO BE EQUALLY EFFICIENT 
UNDER HEAVY OR LIGHT LOADS 


CHAPMAN’S (LAMINATED) ROAD SPRINGS ie 


EXETER ST. WORKS ‘ WOODHOUSE LANE 


LEEDS, 2 ‘ 
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UNIVERSITY CF BIRMINGHAM 


Department of Mechanical Engineering 
Graduate School of Thermodynamics and Related Studies 


A course available in the above School provides facilities 
for the study, at advanced level, of modern developments 
in Thermodynamics and allied subjects and of their applica- 
tions in the general field of the heat engine. The normal 

entrance qualifications are an Honours Degree in Mechanical 
Engineering together with a minimum of two years of 
practical experience in industry. On completion of the 
twelve-month course commencing on the 4th October, 
1954, and including nine months attendance at the 
7 hove Daimler 24 litre University, successful candidates qualify for the award of 
Eigine », S-<ylinder Petrol Engine the degree of Master of Science. In special circumstances 
x applications may be considered from the graduates in 

other Sciences holding satisfactory alternative qualifications. 
In the latter case it will usually be necessary for two years to 
be spent in completing the course. The award to successful 
non-graduate engineers is the Diploma of Graduate Studies. 


: j E The inclusive fee for the course of study is £71 1s. Od. In 
Rolls-Royce Model C6 NFL 104 A.EC. A 217 Z8 litre certain cases where a student is not sponsored by an 
6-<ylinder Oil Engine employer, the University may consider applications for the 
remission of this fee and, where essential, for the grant of a 
maintenance allowance during the period of attendance. 


Further particulars and application forms may be obtained from the 
Registrar, The University, Edgbaston, Birmingham, 15. 


NITRIDED 


NITRALLOY 
STEEL 


OPTIMUM HARDNESS & STRENGTH 
Particulars from 


NITRALLOY LIMITED 
25, TAPTONVILLE ROAD 
SHEFFIELD 10 


Telephone: Sheffield 60689 Telegrams: Nitralley, Sheffield 


AUTOMOBILE CHASSIS DESIGN 


2nd EDITION. By R. DEAN-AVERNS 


This volume, published for AUTOMOBILE ENGINEER, provides 
a comprehensive survey of all the fundamental aspects of 
automobile design apart from the prime mover. The second 
edition contains new chapters on the techniques of indepen- 
dent suspension and chassisless construction, together with 
new material on methods of stress measurement, anti- 
corrosive treatment of metals, road spring design and 
streamlining. Much of the emphasis is on the problems of the 
heavy commercial vehicle, but in general the work is applic- 

abletocardesign. 30s. net. By post 30s. 8d. 


itive Obtainable from all booksellers or from : 
DORSET HOUSE, STAMFORD S&T., LONDON, 5.E.1 
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THE 


DARWIN 


GROUP 
SHEFFIELD - ENGLAND 


Specialists in the production of high grade 
heat resisting and corrosion resisting alloy 
castings. 


Illustration shows the preparations of moulds, 


DARWINS LTD. 
TOOL STEELS » HACKSAW BLADES + PERMANENT 
MAGNETS - HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 
CARBON & ALLOY CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (wire ROD) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 


SHEFFIELD FORGE AND ROLLING 
MILLS CO. LTD. 
CARBON & ALLOY STEEL BARS & SHEETS 


WARDSEND STEEL CO. LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 


**POP’’ IS A REGISTERED TRADE MARK 
OF THE MANUFACTURERS 


Pied Geo. TUCKER EYELET Co. Ltd. 


ONE operation 
Walsall Road - - BIRMINGHAM 22. 


CONSULTANTS AND TOOL. MANUFACTURERS AIRCRAFT MATERIALS LTD. MIDLAND ROAD, LONDON N.W.1 


THE MODERN SYSTEM OF RIVETING | 
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CHILLED -FACED TAPPETS 
assited 


HON MULL MES 


Winners of Supreme Award 


ALPINE GOLD CUP 


(STIRLING MOSS, JOHN CUTTS) 


COUPE DES DAMES 


(MISS SHEILA VAN DAMM,MRS ANNE HALL) 
Isr ACCELERATION & BRAKING TEST 


1000 1600 CC CLASS 
(MISS SHEILA VAN DAMM) 


10 oft sal 


_G*CLANCEY BELLE.V, VALE HALESOWEN 


TELEPHO ADLEY HEATH + 69411-2-3 


— WAREHOUSE 


OF APPROX. 60,000 SQUARE FEET 
@ Very high WITH POSSESSION IN 1955 IS 


efficiency @ self- 
contained @ 300 | bi R E Q U | R E D 


cu. ft. per hour 


© teas cate | IN A NORTH WEST OR WEST LONDON AREA 
19 Ibs. @ Other FeJ ae CONVENIENT TO RAIL GOODS YARD 


sizes available. - — FOR LIGHT ENGINEERING COMPANY — 
FEENY & . Please send details of premises to 


CHAMBERLAIN & WILLOWS 
23 MOORGATE, LONDON €E.C.2 
WEMBLEY ned City 6013 (6 lines). 

Fhone: WEMbley 4801 & 4802 _ 


MORE SILENT AND EFFICIEN, 


Silencers of all types, for Cars, Commercial Vehicles, 
Tractors and Marine purposes. 

Any type of Silencer made to your own specifications. 
Straight thro’ — Two — Three and Six pass, also 
Standard Baffle Type. Enquiries cordially invited 


ENGIN EERING COLTD 
ALBION MILL EBURY NR: MANGHE: 


Tel: Culcheth 2167/8 -Cul 3133. Grams : Perfecto -Glazebury 
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At the time of printing Z.A.D.C.A. members 
licensed to operate the scheme included :— 


ADVANCED PRESSURE 
DIECASTING CO. LTD., BIRMINGHAM. 


ALLOY PRESSURE DIE PRODUCTS LTD., 
WILLENHALL 
ARMSTRONG’S PATENT CO. LTD., BEVERLEY 
THE BIRMINGHAM ALUMINIUM CASTING 
(1903) CO. LTD., BIRMINGHAM A section of the Magnesium Foundry 
BRITISH DIE CASTING & ENGINEERING CO, LTD., 
NEW BARNET AND NORTH SHIELDS 


Founded on the maxim that “ only the best is good 
enough”, the name ROLLS-ROYCE has become 
synonymous the World over with all that is best 


BURDON & MILES LTD., ENFIELD HIGHWAY in Design, Workmanship and Performance. 
CLIFFORD COVERING CO. LTD., BIRMINGHAM 
This wonderful achievement could not have been 
FRY’S DIECASTINGS LTD., Stone Fry Magnesium Ltd., 
sencenpidedlusinteld attained without applying this same Policy to the 

GILLS PRESSURE CASTINGS, BIRMINGHAM 
selection of Men, Materials and Equipment. 


We have been privileged to supply Messrs. 
ROLLS-ROYCE with many CLAYTON Electric 


CHARLES HILL & CO. LTD., Hills Precision Hoists and Cranes and are proud that our 
Die Castings Ltd., BIRMINGHAM 


JOHN IRELAND (WOLVERHAMPTON) LTD., Products measure up to their high standards. 
WOLVERHAMPTON 


KAYE ALLOY CASTINGS LTD., BIRMINGHAM 
JOSEPH LUCAS (ELECTRICAL) LTD., BIRMINGHAM 
METROPOLITAN PLASTICS LTD., LONDON, S.E.8 


May we send you our latest Catalogues? 


THE SHAW FOUNDRY CO., WILLENHALL 
STREBOR DIECASTING CO, LTD., RADCLIFFE 
T.A.L. DEVELOPMENTS LTD., LONDON, N.17 


WESTERN DIECASTING LTD., BRISTOL & H | ST 
WOLVERHAMPTON DIE-CASTING CO, LTD., T H E C LAYTO N C RA N 
WOLVERHAMPTON CO LTD 
. . 


YALE & TOWNE MANUFACTURING CO., WILLENHALL 
IRWELL CHAMBERS - UNION ST « LIVERPOOL 3 
ZING ALLOY DIE CASTERS ASSOCIATION Telephone: CENtral 1141 (4 lines) Telegrams: Claymag, Liverpool 


Lincoln House « Turl Street « Oxford - Telephone 48088 Represented in all principal countries 
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CLASSIFIED ADVERTISEMENTS 


RATE ges word, minimum Each | 
paragra) ly. ox b 

5S wor lus 1/-. Advertisements for the 
September, 1954, issue should be to hand 
not later than August 25th. No 


responsibility accepted for errors. 


CAPACITY AVAILABLE 
I IGHT Alloy Castings. Gravity, Sand, Pressure. 
4 Strict Metallurgicat and Radiological Control. 
Efficient production, Keen prices, Class 1 A.1.D., 
A.R.B.—-Slough Metals Ltd., Oxford Avenue, 
Slough, Bucks. (Slough 23231) [4844 
MACHINERY FOR SALE 
ODERN MOTORISED MACHINES FOR 
SALE. 
W4kD 2A Capstans, late type, bar feed. 


W ICKMAN 5 spindle Autos, 1] in. capacity. 
K BARNS OB1 Horizontal Boring Machine. 


ARCHDALE 14 in. Production Miller. 
CINCINNATI 18 in. Production Miller. 


(IMA Gear Tooth Rounding and Chamfering 
“ Machine, 27 in. capacity. 
I EALD Internal Surface Grinder, No. 73, with 
, 4,500 r.p.m. 
‘HURCHILL 40 in. x8 in. 
/ Grinder. 
J & S. 540 Hydraulic Surface Grinder. 


AS = OD1 hd. 
drill. 
PPEGARDE 48 in. Radial Drill. 


ILLIAM URQUHART, 1023. 1025 & 1027, 
GARRATT LANE, LONDON, S.W.17. 
Tel. Wimbledon 6341 (2 lines). (4843 


PATENTS 
HE proprietor of British Patent No. 577425 
entitled “Improvements in Spring Suspen- 
sion for Vehicles,” offers same or 
otherwise to ensure its practical working in Great 
Britain, Enquiries to Singer, Stern & Carlberg, 
Chrysler Building, New York, 17, N.Y., 
48 


two-spindle Production 


SITUATIONS VACANT 

ECHNICAL Assistants required for Experi- 

mental and Engine Research Department of 
Commercial Vehicle Manufacturers. Applicants 
should have Engineering Degree or equivalent 
and be capable of working with the minimum of 
supervision and be between the ages of 28 to 
30 years. Applications in writing stating age, 
experience, qualification and sala required to 
A.E.C. Limited, Staff Records Office, Windmill 
Lane, Southall, Middlesex. [4841 
I EVELOPMENT Engineer (Design) required 

to deal principally with future design projects. 
First-class technical qualifications essential and 
preferably Engineering Degree. Must have 
design experience and be capable of leading 
design team dealing with high speed oil engines 
and all forms of power transmissions. This is 
an executive position and a substantial salary is 
offered commensurate with qualifications and 
experience. 

PPLICATION in writing to Secretary, A.E.C. 

Ltd., Windmill Lane, Southall, 


DD BSIGNER - DRAUGHTSMAN — Section 
Leader status—with design experience of 
smell hydraulic cylinders and controls, for deve- 
lopment and pow ge of equipment for the 
heavy automobile and similar fields. Knowledge 
of road vehicles an advantage. Also competent 
Draughtsman for similar work. Write in confi- 
dence, with full details of qualifications, experi- 
ence, personal particulars and salary required, to 
Chief Engineer, Clayton Dewandre 
Titanic Works, Lincoln. [4818 


QENIOR Technical Assistants required for 

6 interesting development work to at least 

H.N.C. standard. Specialised knowledge in one of 

the following an advantage. Salary range £600- 

£800 per annum. 

(1) ‘Transmission. 

(2) Engine installations on test bed and in vehicles, 

(3) Turbines 

(4) Thermionics. 

(5) General vehicle development. 

Factory situated on southern outskirts of 
Birmingham. Please apply Box ‘585 c/o 

Automobile Engineer. [4822 

APPLICATIONS are invited for the position 
of Plant Layout Draughtsman at the Luton 

Plant of the Rootes Group. 

]eIVE-DAY week and Pension scheme facilities. 


LEASE apply in writing to the Secretarial 
Department, Commer Cars Limited, wees 


SITUATIONS VACANT 
GENIOR and Intermediate Designer /Draughts- 
7 men required for design and detail of vehicle 
component assemblies. Applicants having good 
general light engineering training and experience 
will be considered. Interesting range ot work, 
excellent working conditions and rates. Pension 
scheme. 5-day week. Apply in writing giving full 
particulars to Chief Engineer, Clayton Dewandre 
Company Limited, Titanic Works, Lincoln. [4819 
] EVELOPMENT _ Designers. Vacancies in 
Design /Development Division for Designers. 
The Department covers a wide range of light 
engineering: small mechanisms, test equipment, 
motor car accessories, etc., with limited research 
work, The Division is situated at Elmdon, Birm 
ingham, in ideal surroundings. Modern working 
conditions. Good salaries and staff pension scheme. 
Applications in first instance to Personnel 
Manager, Wilmot Breeden Limited, Amington 
Road, Birmingham, 25. (4862 
‘EARING Designers and Draughtsmen 
required for work on Alilen-Stoeckicht 
epicyclic gears and other types of gearing for 
industrial and marine applications. Previous gear 
ing experience desirable but not essential. Salary 
according to age and qualifications Pension 
scheme, Minimum age 25. Reply to Chief Steam 
Turbine and Gearing Engineer, W. . Alien, 
Co. Ltd., ueens Engineering Works, 
[4855 
Oil Company requires a Motor 
Engineer for London Office. Age limit 35. 
Must have served full apprenticeship and hold 
engineering degree and/or A M.I.Mech.E. and 
have commercial experience in transport under- 
taking. Please reply giving full details of career 
to date, together with salary required to Box 6708 
c/o Automobile Engineer. [4858 
ARMSTRONG SIDDELEY MOTORS, Cov- 
entry, require Senior Draughtsmen for work 
on chassis and transmissions. Previous experience 
on vehicle design is required and men around 
thirty years of age with Higher National Certifi- 
cate or equivalent qualifications preferred. Salary 
in accordance with experience and qualifications. 
Reply in detail to Reference NEB, Personnel 
Manager, Armstrong Siddeley Motors, Coventry. 
[4864 


LOCATING 
SCREWS 


for the 


AUTOMOBILE 
INDUSTRY 


machinists 


M.C.L. & REPETITION LTD. 
POOL LANE - LANGLEY ~- BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757. 


SITUATIONS VACANT 
INISTRY OF TRANSPORT AND CIVIL 
4"4 AVIATION: Certifying Officer. The Civil 
Service Commissioners invite applications for at 
least two pensionable posts. One in Glasgow 
one in Perth, and possibly one in the north of 
England. Age at least 35 on Ist June 1954. 
Candidates must be Corporate Members of the 
Institute of Mechanical Engineers and must be 
fully qualified mechanical and automobile 
engineers who have completed a _ recognized 
professional training. 
NCLUSIVE remuneration (Glasgow) £1,009 to 
£1,318; (Perth) £989 to £1,2/7. Somewhat 
lower for women. A starting salary above the 
minimum may be granted. Promotion prospects. 
JURTHER particulars and application torms 
from Civil Service Commussion, Scientific 
Branch, 30, Old Burlington Street, London, W.1, 
quoting $4358/54. Application forms to be 
returned by 20th August 1954. 
EVELOPMENT Engineer. Vacancy in 
Design/Development Division for Graduate 
(or equivalent). Suitable applicants would be those 
with sound knowledge of engineering, physics, or 
mathematics. Department covers wide range of 
engineering: analysis and design of mechanisms, 
stress analysis, resonance and analysis of motion, 
spring design, opticai development, etc., with 
lumited research work. The Division is situated 
at Elmdon, Birmingham, in ideal surroundings. 
Modern working conditions. Position carries 
monthly staff status with staff pension scheme. 
Applications in first instance to Personnel 
Manager, Wilmot Breeden Limited, Amington 
Road, Birmingham, 25. [4863 
MOTOR COMPANY LIMITED, 
Lodge Road, Birmingham, 18, 
applications from: 


GENIOR Design Draughtsmen with wide 
\ experience in the Design and Development 
of high speed diesel and petrol engines. 
PPLICANTS should have a _ degree in 
Engineering or equivalent. 
ETAIL Draughtsmen with suitable experience 
for an Automobile Engine Design Section. 
O.N.C. minimum qualification. 
NTERESTING, progressive and permanent 
positions. Excellent saiaries and generous non- 
contributory pension scheme. Commencing dates 
can be arranged after applicant's vacation. [4854 
MOTOR COMPANY LIMITED, 
Lodge Road, Birmingham, 18, 
applications from: 


SENIOR and Junior Automobile Design 
‘7 Draughtsmen for design and development of 
engines, chassis, bodies and electrical equipment. 

UALIFICATIONS : Senior: H.N.C. or 
Engineering degree; Junior: minimum O.N.C. 
Practical experience is essential. 
NTERESTING, progressive and permanent 
positions. Excellent salary and generous non- 
contributory pension scheme. Commencing dates 
can be arranged after applicant’s vacation. [4853 
ARRY FERGUSON RESEARCH LTD., 
Coventry, require Design Draughtsmen 
(Automobile) with engine and/or chassis experi- 
ence for interesting work on new project. Good 
salaries and prospects for suitable men. Please 
apply in writing. [4852 
UTOMOBILE § Service _ Engineers. Ford 
Motor Company Ltd. of Dagenham, Essex, 
require a number of men for expanding Service 
Department. Engineers with good all round auto- 
mobile experience are required as instructors, 
technical assistants and claims correspondents. 
O.N.C. a desirable qualification. Permanent pen- 
sionable posts. Salary in accordance with experi- 
ence and _ qualifications. Reply to Salaried 
Personnel Department, quoting reference ass 


SITUATIONS WANTED 

7 XPERIENCED representative (32) with entrée 
4 to design and purchase departments of all 
Midland automobile manufacturers, desires posi- 
tion with manufacturer requiring either established 
connection maintaining or development of existing 
connection, Box 6785 c/o Automobile me 
4859 


TENDERS 
GTOCKPORT CORPORATION TENDERS. 


ENDERS are invited for Supply and Delivery 

to Lyme Park, Disley, of Four Passenger- 
Carrying Trailers. Drawings and _ specification 
from Manager, Lyme Hall, Disley, Nr. Stockport, 
and similar models can be seen at Lyme Park. 
Tenders to be sent to the Manager not later than 
first post on 23rd August. [4865 


WANTED 
UTOMOBILE ENGINEER-—Back numbers 
required: 1950, July; 1949, January, February; 
1948, February, March, April, July, August, Sep- 
tember, November, December. ers to Box 
6521 c/o Automobile Engineer. [4857 


SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 


ALL TYPES ~ NEW & USED. 


ASK for LISTS. 


EDWARDS HOUSE, 
359-361, EUSTON RD., 


Phones : EUSton 4681 & 3771 
and Lansdowne House 


41, Water St., 3 
CENtral 1606-75 


| 
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4 
Made to customer's specification 
in any quantity: 
a For precision parts from the bar 
in any metal, particularly those 
ie Te which are not produced by the 
ae cold head oF roll threaded process 
consult the specialist 
shew 
~ 
NDON 


[st 2nd & 3rd 


IN THE INTERNATIONAL SPORTS CAR 
12 HOUR RACE AT RHEIMS 


All Jaguar Cars are fitted with Marston Excelsior Radtators 


Britain’s leading sports car manufacturers fit light alloy radiators by 
Marston Excelsior—the pioneer in light-alloy heat exchange equipment. 


MARSTON EXCELSIOR LIMITED, Fordhouses, Wolverhampton 


(A subsidiary company of Imperial Chemical Industies Ltd., London, S.W.1.) 


MAR 135 


Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD BINGLEY 


Phone Bingley 2226 & 2351 
Grams ‘Circlips Bingley’ 


 CIRCLIPS 


Anderton 
Cp, Cyril 


Stock Aa 
ftom to 


WIRE 
THREAD INSERTS 


ENGINEER 
(25-35 years of age) 
required for experimental 
work connected with the 
development of Vehicle 
Braking systems in the 
Midlands. Write stating full 
details of age, qualifications, 


COTTON BAGS FOR NEW DESIGNS experience etc. to 


FOR SPARE PARTS Etc. 
AND SALVAGE Box No. 6877 
I . Feltham & Son Ltd 
CROSS MFG. CO. (1938) LTD. 


Telephone: HOP 1784, LONDON, S.£.1 COMBE DOWN - BATH 


Tel.;: COMBE DOWN 2355/6 


MEK-ELEK Engineering Ltd 
17 Western Road, Mitcham, Surrey. 


BRAND NEW BEARINGS /,900 TYPES & SILES 


BRITAIN’S LARGEST & MOST COMPREHENSIVE STOCKS 
WE WILL SAVE YOU TIME & MONEY. A TRIAL ORDER WiLt CONVINCE 


CLAUDE RYE BEARINGS Lonoon, swe 
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MATERIALLY REDUCES 


MACHINING TIME 
AND COSTS 


“The fine finish obtained with Sulfloid straight cutting 
oil permits a minimum of stock to be left on the 


Jor 


gear subsequent 


grinding operations,” 


Say The Gear Grinding Co. Ltd. 


Aconstant pinion shaft 


cut for Jaguar Cars on * 

a Maxicut 2A. 

Material: EN 398 - 85 tons tensile 
26 teeth 10°86 D.P. 
23° helix 


AMBER 


11A ALBEMARLE STREET, LONDON. 
Works: LONDON (Phone: EAST 1788) WOLVERHAMPTON (Phone: 22591) 


CHEMICAL CO. 


Photograph by 
courtesy of The 
Gear Grinding 
Co. Lid. Shirley, 
B’ham. 


LTD. 


CLECKHEAT 


MAYFAIR 


6161/2/3 
ON, YORKS. (Phone: 1104/5) 
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Meadowfelt is just cut out for your job! 


Name your needs in felt and we'll give you just what you want — the right 


weight, the right texture, the right grade. Quick delivery (either in the piece 
or cut and punched to your requirements) is part of the Meadowfelt service. 
Meadowfelt prices are right, too. Send for samples and full details. We'll 


be glad to help with advice on any problem concerning felt. 


Wh You 72/0... 


THE LONG MEADOWFELT COMPANY, KIDDERMINSTER—THE FELT DIVISION OF CARPET TRADES LIMITED 
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its the follow-through’ 


that matters 


{ Every cricketer will tell you that it is the ‘follow through’ 
that ensures a good delivery ... and so it is with us. We 
feel that dispatching our castings is only half the job—we have 
built up a reputation that has won us many friends, and we 


hope, will win us many more, 


Expert technicians follow up the delivery of your 
Th li Another feature of the Birmal Service is 
castings. ey are at your disposi ce 
asting acy ¢ at your disposal to give advi our Research and Development organisation. 
on any problems you may have regarding machining, You can obtain technical help in the 
location points, modifications and other queries development of cast components and unbiassed 
assistance in the Selection of the right alloy 
peculiar to your own special requirements . 
: and casting process. 


short—we carry our bat right through the innings. 


Birmal supply aluminium and magnesium castings 
in the sand, gravity die and pressure die process, and zine 


pressure die castings. 


ou get more than a casting from | 4 AL 


BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY LIMITED 
BIRMID WORKS SMETHWICK 40 STAFFORDSHIRE 
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